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Read the Meeting the Society, April 1919. Map following 
page 240. 
The names the following paper are transliterated from the Arabic the 
system preferred the author. The names the map are the system adopted for 
the 1/M map. view the present conflict opinion the best method trans- 


literation will useful examine the considerable differences, which show the need 
and the difficulty 


HILE thanking you for the honour you have done asking 

tell you to-night something experiences Arabia, 

feel that should warn you the outset that qualifications 

lecturer are about equal those which possessed for undertaking 
geographical work when November 1917 landed Arabia. 

The material out which have had select subject for this 
evening’s paper voluminous that experienced much difficulty 
deciding between two courses—whether attempt general survey all 
the ground covered during the year spent Arabia, whether 
should content myself with describing greater detail some single 
journey. the end was influenced favour the latter alternative 
the consideration that you would probably most interested 
description that part wanderings which lay over new country, 
and decided tell you excursion undertook May and June 
last year from Riyadh, the Wahhabi capital, the southern extremities 
the Wahhabi country and back. 

should have liked way introduction main theme have 
said something the history and present political situation Central 
Arabia, something the origin and tenets the Wahhabi sect, and some- 
thing too the chief personalities and life the capital, but the time 

shall detain you only few moments Riyadh. This great 
walled city clay, built without regard symmetry the midst 
considerable expanse palm-groves, which, with the sister settlements 
Manfuha and Masana short distance the south-east, forms single 
oasis lying bay the steppe desert, standing back from the left bank 
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Wadi Hanifa the point where the latter issues from its cliff-bound 
channel the plateau. Manfuha, once the capital great 
principality, there nothing left but the ruins its clay battlements and 
houses, while Masana village modern times. 

Riyadh, whose history the capital Najd goes back rather less 
than century the period succeeding the fall and destruction the 
first stronghold, Daraiyya, has population some 12,000 
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15,000 souls, and besides its lofty bastioned walls contains only three 
buildings any importance—the fort, the great mosque characteristic 
Wahhabi type, and the palace Ibn Saud, the ruler Najd. 

Eastward Riyadh the desolate steppe desert sloping down 
gradually from elevation 2000 feet above sea-level the coast 
the Persian Gulf; westward extends the massive barrier 
plateau sloping gently upward another feet miles steep 
escarpment, beyond which falls abruptly from 400 600 feet the 
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western plain. Extending crescent shape, its name implies, from 
Zilfi the north point some miles south Wadi Dawasir, 
total length over 400 miles,* with average breadth miles, 
bisecting the Wahhabi country, the flanked sand deserts 
either extremity, presents formidable though means impassable 
barrier aggression from the west, and from the physical point view 
constitutes the backbone Central Arabia, the power-house were 
Central Arabian life, for through run the great drainage arteries 
that country controlled and directed for the benefit its denizens, 
and about it, either side and its broad back, cluster the oasis 
groups which alone give the Arabs respite from the nomad life—Qasim, 
Mudhnib, Sirr, Hamada, Washm, Mahmal, western Aridh, and Wadi 
Dawasir the west Sudair, central Aridh, the Fara’, highland Aflaj, 
and Sulaiyyil the centre and eastern Aridh, Kharj, and lowland Aflaj 
the east. 

The delightful spring season Arabia, when the desert bright with 
grass and flowers, was rapidly drawing close, when May set 
forth the southward, having the previous night seen the last 
long series daily thunderstorms pass over Riyadh speeding north- 
ward. passed rapidly down the bed the Shamsiyya torrent, past 
the royal cemetery the Wahhabi dynasty and beyond the outer fringe 
the palm-groves Riyadh. Then, skirting the eastern fringe 
Manfuha and Masana, came the valley Wadi Hanifa, along 
which our course lay south-easterly direction for the rest that day 
and the next until came the borders 

Down this point the wadi, which rises some miles away the 
north-west near the western escarpment the plateau, runs down through 
the for the most part narrow cliff-bound channel, which 
lie the settlements Ayaina, Jubaila, Malqa, Daraiyya, Arqa, Qurai- 
shiyya, and finally the palm-groves the Batin. flows 
generally broad shallow valley along the eastern edge the 
plateau, and the valley practically destitute settlements, but 
soon came patch ruins, which they call Jiza, and which they 
relate that century ago was flourishing oasis like the others until 
laid waste the Egyptian more recent times, too, was 
the scene famous conflict between Abdullah and Saud, the sons whom 
Faisal left wrangle for his throne with such disastrous results. mile 
two downstream this place lies poor palmless settlement called 
Dakina, few granges standing the midst some unprosperous corn- 


The distances given the text the paper were the result rough estimates 
made before the observations had been worked up. Subsequent examination has shown 
that they are considerably underestimated, and corrected figures should taken from 
the map. The original distances have been allowed stand the text because part 
the discussion based upon them, and would have been difficult adjust them 
without introducing 
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land the confluence two petty tributaries with the Wadi. the 
east, behind tract broken hillocks and parallel our course, ran the 
line the Jubail escarpment, the hither side which lay the Wadi 
Sulaiy, important tributary, which runs down from the Tuwaiq uplands 
northward Riyadh into the Wadi Hanifa the gates Kharj. There 
was little arrest the attention until the Wadi, carving out passage for 
itself through eastward projection the Tuwaiq, ran between high 
rugged cliffs narrow winding channel, whose bed was profusion 
poplars, tamarisks, and acacias, and the wreckage two groups 
masonry wells destroyed only recently the passage unusually 
powerful flood. Thus came and camped for the first night Hair, 
pursuing our course next day down the Wadi, now broad sandy valley 
running through uniformly dreary and monotonous landscape low 
ridges and bare rolling downs with relieving feature but the single well 
Hufaira, several miles short the borders Kharj, where after 
course little more than miles from its source the Wadi Hanifa 
loses its identity fusion with other drainage arteries broad channel 
called the Sahaba. 

Whatever may the case with the upper reaches the Wadi, 
there was certainly little enough the miles its course between 
Riyadh and Kharj suggest period great prosperity the past. 
Nevertheless there strong local tradition that the halcyon days 
the ancient kingdom Yamama, the valley was dotted with prosperous 
villages and oases closely set together that certain occasion the 
news the birth son certain notable Ayaina, the most 
northerly settlement the Wadi, was known Yamama, the capital, 
some miles distant, the same evening, having been proclaimed 
word mouth from housetop housetop down the valley. those 
days, the story goes, God visited His wrath upon His people the shape 
double scourge locusts and plague, from whose effects the stricken 
land has never recovered. Now obvious that this legend cannot 
accepted literally, for, though would account well enough for the 
present sorry plight such settlements Ayaina, Jubaila, and even 
Yamama itself, fails explain how the many other sites, whose 
existence the past vaguely alleges, have come disappear from off 
the face the Earth without leaving trace any kind; moreover, 
ignores the apparently inexplicable survival such oases Daraiyya, 
Riyadh, and Hair, all which lie the path that legendary 
visitation. seems therefore that must reject either the 
tradition the Wadi’s former glory the story the manner its 
obliteration, and, the latter case, seek for more acceptable explana- 
tion the catastrophe. 

may, the evidence tradition supported the presence here and 
there this day groups wells, which may well have been the centre 
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flourishing settlements, the view that the legend the prosperity the 
old kingdom Yamama not mere myth. not possible that the 
Wadi Hamfa was years past the scene one those cataclysmic and 
devastating floods whose occasional occurrence have evidence from 
other parts Arabia both legend and this case such 
flood, resulting from cloudburst the uplands would have 
poured down the narrow channel, mercilessly sweeping before the rich 
settlements lying its path, sparing only those could not reach 
account their greater elevation, such Ayaina, Daraiyya, and Riyadh, 
and utterly obliterating those standing without protection the more open 
reaches the valley, such Quraishiyya, Jiza, Dakina, and the nameless 
settlements which tradition speaks, far Yamama, the great city the 
past, which now lies choked with sand. The task reconstruction has 
been slow indeed and still progress the palm-groves Daraiyya, 
and Hair have come new birth, and new hamlets have sprung 
within them Ayaina and Jubaila are still deserted, and the buildings 
which escaped the flood lie ruins for want tenants Quraishiyya and 
Dakina will soon flourish old left their peaceable development 
Jiza and the scattered well-groups the valley await attention Riyadh 
and its sister oases, standing aside from the path the torrent, are they 
were old, and the old sites Kharj have risen again modified glory 
not unlikely that even the forgotten settlements will some day re- 
discovered and re-peopled. Without going further into detail, may say 
that opinion the facts to-day fit the theory great flood the 
past and reconcile the present leanness the valley with the legend its 
old-time prosperity. 

The settlement Hair rich oasis palms deep cliff-bound 
fissure the valley the junction two great tributaries, the and 
the Baaija, with the Wadi, which here turns abruptly from southerly 
course the eastward. The two tributaries referred are said cleave 
through the barrier deep gorges through which they bring down 
the drainage the district Western Aridh beyond Tuwaiq, another 
scene ancient prosperity, which cannot here say more than that the 
process rejuvenation has been taken hand and that chain new 
settlements being built round the town Ghatghat, ancient city 
rebuilt centre the religious fanaticism modern Wahhabi 
revival. 

The palms Hair extend for about mile the and down the 
Hanifa from its central basin, the midst which lies extensive 
shallow pond replenished each year the passage floods, from the 
downstream end which the time visit slender stream still 
flowed down the valley deeper pool mile more distant. Round 
this pond stood dense forest poplars, tamarisks, and acacias, with thick 
undergrowth weeds fragrant the mild warm air early summer, and 
one side under the western cliff, whose summit surmounted watch- 
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towers now abandoned, stands the village, petty collection mud huts 
two groups with population some four hundred souls, all whom 
are Bani Khadhir negro extraction, whom falls the task cultivating 
the groves and fields the settlement for their absentee owners, the 
Bedawin the Subai and Suhul tribes. These tribes, once denizens the 
western part Najd, were expelled thence many years ago the greater 
tribes Qahtan and Ataiba and came eastward, where they roam over the 
downs Jubail and Arma the Dahana sands and the Summan downs 
beyond, but never venture beyond the line Wadi Hanifa, which their 
western boundary. Part the Subai, ’tis true, stood their ground the 
west and remain this day the deserts round Khurma and Wadi 
Ranya, where the present time their lot not particularly happy one, 
but the Suhul have left remnant their old haunts except few small 
settled communities round Ruwaidha the Highlands Najd. 

Though the oasis belongs them full proprietary right, these 
Bedawin avoid the cramped life and sickly climate the valley and only 
visit Hair once year the date harvest collect their rents, and again 
during the month Ramdhan falls the summer season. 

now come the district Kharj which spent three days before 
passing southward towards the Aflaj. comprises shallow trough 
valley roughly shaped like isosceles triangle extending southward from 
8-mile base the Wadi Hanifa its apex miles distant near the 
headland Khashm Khartam, where important wadi called Ajaimi 
descends into the district through narrow passage between the 
slope, which bounds Kharj the west, and projection the great 
desert Biyadh, which fact the vestibule the sand desert the 
south the Empty Quarter. 

The Ajaimi, whose name conceals its identity with the Wadi Sirra, 
which crossed way Taif near its far distant source the 
western part the Najd highlands, and which breaks through the 
barrier along the boundary-line the districts Fara and highland Aflaj 
under the name Birk, perhaps the longest may use that 
word for the sake brevity, Central Arabia, and flows down the centre 
the Kharj valley, which slopes northward with gentle eastward tilt, 
the Sahaba. Here joins the Wadi Hanifa and another great river,” 
the Wadi Nisah, which, rising some mountains called Bukara west 
the breaks through the barrier the latter, like the Birk the 
south and the and Baaija the north, enter Kharj its north- 
western corner. the countless tributaries which join the Ajaimi the 
Kharj valley from the uplands Jabal Tuwaiq need not speak; the 
channels have mentioned, Wadi Hanifa, Wadi Nisah, and the Ajaimi, 
meeting they the lowest part the trough form the Sahaba, 
which runs rather ran ancient, perhaps prehistoric, times eastward 
the sea the southern extremity the promontory Qatar, these 
channels are sufficient illustrate the great importance Kharj the 
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drainage scheme Central Arabia and explain the great prosperity 
the past which little now remains. the Sahaba will say more 
than that its course is, according the Arabs, traceable for the greater 
its length passes the desert midway between the oases 
Hasa and Jabrin, and that, long having ceased functioning 
river-bed drainage channel, extremely unlikely that ever carries 
water under present conditions further than the western fringe the 
Dahana sand-belt, which blocks its course midway. Next Wadi Rima 
and Wadi Dawasir, which drain the eastern flanks the maritime ranges 
the Hijaz and Asir the Euphrates and into the sand desert respectively, 
the Sahaba perhaps the most important drainage outlet Arabia and 
enjoys practical monopoly the surface waters the central mass 
the continent. 

The district Kharj falls naturally into three divisions the southern 
and tapering portion the triangle which there are habitations, 
cultivation, and feature interest central section occupying about 
half the remaining portion, which lies the present time the centre 
such agricultural and political activity the district enjoys and finally 
the northern or, may call so, the medizval and prehistoric section, 
which, thanks score peaceful years, the desolate ruins former 
prosperity are slowly but surely quickening new life. 

The road from Riyadh enters this last section between two prominent 
hillocks ridge called the base which rises spring, from 
which subterranean channel, with well shafts intervals, runs eastward 
for miles the village and oasis Sulaimiyya. Along and over the 
slope the ridge, here thickly overlaid with sanddrifts from the Hanifa 
valley behind, extends considerable ruin field, which excited curiosity 
and obviously the site settlement the remote past. Here place 
the clay ruins old Arab settlements the scene was littered with rough- 
hewn blocks stone various sizes arranged circles varying 
diameter about heaps rubble, mainly composed whitish friable 
mortar, whose midst stood blocks stone, were the bases 
pillars, while the case the larger circles transverse line great 
blocks stretched across the centre from side side. These blocks varied 
size from inches and feet the smaller circles much 
and even feet the greater, and the circles themselves from 
paces diameter. will sufficient describe the largest circle saw 
some detail. The blocks set round the circumference close intervals 
were from feet height and about feet breadth; from them 
the inner surface sloped uniformly towards the centre, where gap 
several feet, facing east and west, broke the continuity transverse line 
great boulders, feet more height, and some cases much 
more length; the spaces either side stood circles the smaller 
type already noticed stones correspondingly smaller proportions. 

The very site this old settlement, such be, hillside 
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some distance from any possible cultivation, strangely inconsistent with 
the ideas comfort prevalent, doubtless the past now, among the 
Arabs, who prefer huddle together their clay dwellings the heart 
their oases rather than expose themselves the sun and wind, to. say 
nothing enemies, the open. 

What then this ruined site, what period, what 
cannot claim that knowledge archzology necessary the solution 
such problem, and can more than make tentative suggestion 
based not only the un-Arab character the material, shape, and 
situation these ruins, but two other facts. 

The aqueduct, which have referred, the type called the 
Arabs Kharaz Sagi and known the Persians the namely, 
subterranean channel, this case some fathoms deep the top end, 
pierced frequent intervals well-shafts designed admit workmen 
for the inspection, cleaning repair the aqueduct. have seen speci- 
mens such channels the Sirr and Qasim, and shall soon have occasion 
describe those the Aflaj, but the best-known specimen the 
territory that Qatif, where are strong and even indisputable 
ground ascribing the workmanship the Persians themselves 
Persian influence. possible then that some period the remote 
past Persian influence, perhaps Persian colony, penetrated and settled 
Kharj, leave that district abiding memorial its prosperity 
believe that was so, and that the very name the Firzan ridge pre- 
serves and betrays the identity the builders the aqueduct and settle- 
ment have attempted describe—Firzan, Fursan, the Persians. 

Beyond the ruins the east lies the oasis Sulaimiyya, great part 
the crown property the Wahhabi ruler, and dependent for the irrigation 
its palm-groves the waters the,Firzan aqueduct and number 
wells fathoms depth and type common throughout Arabia. 

Three miles the eastward lies the once important city Yamama, 
now straggling village four small hamlets embedded palm-groves 
shorn their former the north side broad expanse sand 
rolls the edge the oasis, and here and there from under appear 
the clay ruins what were once the walls and houses, shops and palaces, 
the capital mighty kingdom. clear that the old city lay 
the angle formed the Nisah and Hanifa channels their junction 
the head the Sahaba near by, and the fact that what remains now 
the old settlement that part which lies along the edge the Nisah 


and away from the Hanifa, which side there deep sea drifted 


sand, would seem bear out the theory that the catastrophe which laid 
the place ruins was flood the Hanifa channel. Modern Yamama 
greater than Sulaimiyya, and may contain population two thousand, 
comprising elements from the Murra, Bani Hajir, and Qahtan tribes. 
Scattered granges dot the landscape, standing amid their cornfields 
the beds the three great wadis, but the only one which calls for remark 
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that Qurain, fort-like building erected Ibn Saud the midst 
large area lucerne cultivation serve sort stud-farm for the 
royal horses. the time visit there were some fifty animals 
the spacious courtyard the fort, animals all sizes and qualities, 
stallions, mares and young stock, even occasional mule and camel. 
Each was tethered open circular clay manager piled high twice 
daily with lucerne fresh cut from the fields around. single groom 
appeared sole charge the whole stable, and confessed with- 
out shame that the animals his charge were never exercised 


their open stalls never, only when absolutely necessary, 


cleared refuse. The condition the courtyard may easily imagined, 
but far could see the animals were none the worse for their scurvy 
treatment, except that curious ailment, termed Dabbas,” and attributed 
locally germ brought with the lucerne, was prevalent without other 
ill effect than temporary disfigurement every animal which was grey 
white had touch whiteness about it. was curious note how 
this disfiguring ailment confined itself exclusively the white colour and 

The lucerne fields Qurain are irrigated narrow open channel 
fed triple kariz, whose three heads lay just below high-water level 
the sides three natural reservoirs called Ain Samha, Ain Dhila, 
and Ain Mukhisa. For some years only the first these has been 
actual operation, but they are all similar character, and shall select 
for detailed description the most striking them, the Ain Dhila, which 
lies great cleft the foot rocky ridge called Qusaia, whose 
summit surmounted vast concourse cairn-like mounds stones 
and mortar, less striking than though reminding one the Firzan ruins, 
and probably traceable similar origin, also is, think, the irrigation 
scheme which the fields Qurain depend. The reservoir Ain Dhila 
measures roughly 100 paces. The limestone wall enclosing towers 
above the level the water some feet the southern and eastern 
sides, feet the north, while the west the wall slopes down gently, 
affording easy approach the edge. The water, which has 
apparently sunk level few inches below the outlet leading into 
kariz the northern side, appears deep blackish-green colour 
lies the reservoir, but fact transparently clear and colourless, 
though with slight tinge light greenish hue. companions 
diving, all Arabs can, into the reservoir and boulders hurled into 
remained visible obviously great depth, but had line 
sufficient length which test their assertion that these pools are 
bottomless, and had rest content with their assurances that many 
efforts had the past been made without success the inquisitive 
plumb their depths. Whatever the truth this matter, these great 
water-pits are remarkable feature the midst arid country like 
Arabia, whose existence was, believe, not even suspected, and whose 
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like, far know, not found elsewhere Arabia except 
the district, where the phenomenon recurs yet more remarkable 
form. ‘The springs the Hasa, similar some respects, lack the depth 
these pits the interior, but doubtless like these and those the Aflaj 
owe their being some hidden subterranean channel, natural kariz, 
were, extending possibly continuous line across the continent. 

now pass out the southern into the central section 
which the centre gravity has now passed, possibly the time and 
account the devastation Yamama the flood other catastrophe 
which overtook it. Here there are memorials the past, but 
number flourishing modern settlements: Dhabaa, Wahhabi colony 
recently founded the more religiously minded members the Subai 
tribe under the encouragement and with the financial assistance Ibn 
Saud—a wretched collection mud huts built without order symmetry 
round striking mosque, size and beauty out all proportion the 
reasonable requirements fanatical horde Bedawin, whose numbers 
all told cannot exceed thousand. ‘Time deters from any attempt 
enter into the very interesting subject these new Wahhabi settlements, 
which have sprung all over the country the last decade under the 
influence vigorous religious revival known the Ikhwan movement, 
and likely have far-reaching effect the whole fabric Bedawin 
life Arabia suffice here say that the great empire century ago, 
the empire the great Saud, fell pieces because, though the Arabs 
were inspired deep religious impulse, their lack tribal cohesion 
was aggravated the absence any effective rallying-point for the 
inculcation discipline and for the conservation their strength, while 
the almost equally great empire Muhammad Ibn Rashid came 
untimely end because, though the Arabs Jabal Shammar had all the 
advantages strong rallying-point for their military forces the great 
Bedawin city Hail, they lacked the inspiration great religious 
impulse. Ibn Saud has learned lesson from the failures the two 
outstanding monarchs who preceded him Central Arabia, and the 
present time dozen towns and villages recent growth serve centres 
for the conservation the military efficiency and religious ardour 
which relies for the preservation the integrity his territories. 

Najan, the next oasis southward, and the extensive cornlands 
Muhammadi beyond need not speak. beyond them 
considerable walled town the eastern face the largest oasis 
the political and commercial centre the district. Here resides the 
local governor; here the traders Yaman barter their famous coffee 
berries, the Mocha coffee known but better appreciated the 
Arabs, for Indian wares imported through the east coast ports—piece- 
goods, tea, sugar, and groceries. formidable fort occupies con- 
siderable area the south-east corner the town, whose outer wall 
forms L-shaped hexagon pierced four gates connected the main 
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thoroughfares, which meet the local market-place about the centre 
the town. The population, including the residents outlying hamlets 
and dwellings the oasis, may from seven thousand eight thousand, 
among whom the Dawasir tribe appears predominate. Along the 
eastern wall lies the cemetery, which the evening visit saw 
burial-service operation. The graves are dug out depth 
about feet the case men and somewhat deeper for women. 
raised ledge left either side the body prevent the whole 
weight earth resting directly when the grave filled the corpse 
laid its side with the face oriented towards Mecca. The winding 
sheet consists complete suit clothes, all white and sewn together 
conceal every part the body, including hands, feet and face, except 
the case children, for whom slight aperture left the head- 
kerchief, exposing only the face. Finally, when the grave filled stones 
are set the head and foot the grave the case men, while 
extra stone placed the middle over women, the reason for this 
distinction, also for the extra depth woman’s grave, being, far 
could ascertain, the superstition that, women being death 
life more timid and flighty than men, their souls require greater weight 
keep them their proper places, and may return haunt their forgetful 
husbands this precaution neglected. 

had now finished with the district Kharj, and may pass rapidly 
over the three days’ journey which led that the Aflaj. Our course 
lay southward, all the time between the edge the Tuwaiq plateau 
the west and the low outer cliff the Biyadh the east; the distance 
between the two varied between and miles, and the country over 
which passed comprised first the broad upper valley the Ajaimi 
and its tributaries, next band down country called Insalah, and 
finally somewhat broken plateau low elevation called Rajd. 

Late the afternoon May looked out from the edge this 
plateau over broad circular plain dotted with the oases the Aflaj; 
miles diameter, this plain encircled the outer fringes the 
and Biyadh, and slopes very gently away from the former south- 
easterly direction towards the latter. For six days remained camped 
various places before passing southward, and that time made 
complete inspection possible all that the district had show 

The northern section this plain contains number important 
settlements—the twin hamlets Umm Shinadhir and Wusaila, which 
camped the night our arrival Laila, the capital and commercial 
centre, which made our base operations during our stay this 
Ammar south south again the triple oasis Kharfa, Raudha, 
and Sughu; and last but not least, the splendid oasis Saih, east 
Laila, whose rich palms are watered perennial streams issuing from 
complicated network aqueducts, partly open, partly subterranean, and 


i 

q 

q 


172 SOUTHERN NAJD 
largely decayed condition. ‘The sources these aqueducts lie series 
six reputedly bottomless reservoirs, like those Kharj, and one con- 
siderable lake, called Umm Jabal, the like which probably exists 
nowhere else Arabia. This lake, surrounded broad border 
reedy grasses, elongated sheet water with winglike projections 
either side the southern end, not unlike kite shape, its extreme 
length being about mile, and its breadth across the wings perhaps mile. 
The six reservoirs, which like the Umm Jabal lake are situated 
broad slightly raised platform rough limestone sloping northerly 
direction towards the aqueducts, vary size from mere pool some 
yards extent great pond 500 yards long and yards 
broad, and are arranged semicircle either side central basin, 
which, though now empty water and filled with earth and 
nearly the top, was obviously once reservoir like the rest, from the 
eastern side which the remains old open channel lead out into the 
Biyadh, recalling local historians the days when, the Murra and Dawasir 
tribes being feud, the aqueduct was dug the former distance 
four days’ journey into the waterless desert provide their camp with 
water. 

The limestone platform and the country round the aqueducts strewn 
with ruins the same circular type have met Kharj, but some- 
what more dilapidated and spread out with less continuity over con- 
siderably greater area, while between this tract and Saih, but nearer the 
latter and one side it, they pointed out some great clay ruins 
ancient walls and palaces, which local legend recognizes one the 
great cities the kingdom Ad, the son Shaddad. This king, 
familiar figure Islamic lore and doubtless other than the historic 
ruler that name who figures prominently tales the ancient glory 
south-western Arabia, represented the ruler vast kingdom 
extending from Hadramaut the south the Aflaj, with his capital 
place called Wubar, month’s journey southward the Empty Quarter. 
Glorying vainly his pride, converted his chief city into earthly 
Paradise, gathering round himself bodyguard two thousand warriors, 
stable two thousand peerless steeds, and harem two thousand 
damsels, the fairest the world and one day God rose against him His 
wrath and smote him with the dread west wind, whose scorching blast 
blowing without respite for eight days buried and all his glory the 
sea sand, which this day known from its utter desolation the 
Empty Quarter. 

That great sand desert the south has never been traversed 
European, but such task would, Doughty surmised many years ago, 
far from impossible proper preparations were made, the journey 
across this wide expanse waterless country were performed under proper 
guidance the winter spring season with caravan milch camels 
full milk. One companions, man the Murra tribe, whose home 
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the oasis Jabrin south Hasa, had thrice traversed the desert 
raids against the tribes bordering the Indian Ocean. wild and primi- 
tive tribe are the Murra. the summer and during the date season they 
collect about Jabrin, whose great groves untended palms provide them 
with their daily sustenance from season season; other times they 
move off with their camels into the desert tract called the Khiran, 
which are number scattered wells undrinkable water. Their 
sustenance now only dates and camel’s milk eked out with venison 
gazelles and oryx and other produce the chase; they taste water 
until they come again Jabrin, while their camels watered the salty 
wells are turned out graze untended and return intervals their own 
accord water again the same wells and milked their owners, 
who set their store seasoned goatskins. 

Somewhere the neighbourhood the Khiran are the remnants 
old city called Jafura buried the sand, but ever and anon the wind, 
which moans eerily about the sanddunes, discovers some relic the past, 
some fragment sculpture, they speak true, some arm leg head 
stone. They told too great bronze iron statue camel which 
has been seen among the sands still intact and far too heavy moved. 
Beyond this they know little the history traditions the place, 
which believed haunted, for ghostly voices are heard among the 
dunes night. the sand are found stones said capable 
motion, which they search out their tracks, and which they brought 
specimens one occasion for the delectation the present governor 
Hasa. Unfortunately for the purveyors such tales, the stones they 
brought refused what was expected them when displayed before 
the assembly the governor’s palace. 

return the the ruins the so-called city appeared 
justify their legendary identification with the abode that prince. The 
irrigation system and the circular stone ruins its neighbourhood seemed 
all essentials similar those Kharj, and, the same grounds 
have already adduced, would tentatively ascribe them period 
Persian penetration colonization these parts. 

Laila, the capital Kharj, has had stormy history faction strife 
often, too, has played conspicuous part the struggles rival 
pretenders for the throne Najd. the last occasion incurred the 
wrath Ibn Saud extending its protection certain refugees from 
Hariq and Hauta, who had espoused the cause his cousin Saud when 
attempted the throne only few years ago; the hapless refugees and 
those responsible for their reception were handed over, some nineteen 
notables all, and were led out pairs beheaded public before 
the platform which Ibn Saud himself was seated witness the 
execution. the same time the recalcitrant village Mubarraz the 
Laila oasis was wrecked and sacked Ibn Saud’s orders for the inveterate 
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hostility its inhabitants, the Ras section the Hasan group 
the Dawasir, towards the more loyal Ajjalin section, their cousins, who 
dwelt Laila itself. The punishment the province culminated the 
sacking the two main hamlets Saih, always variance, the 
Dawasir always seem be, with its nearest neighbour, Laila. 

stay this section the Aflaj, though was attended 
exhibition hostility towards myself, and though was made free 
move about the various villages will and was cordially enough received 
public, was marked two incidents illustrative the attitude the 
people towards the intrusion alien into their midst. marched 
from our camp Umm Shinadhir towards Laila group women, who 
had come out, their custom, cut grass the early morning, 
showed signs distress our approach, and drew nearer put down 
their bundles fodder and fled precipitately, uttering cries alarm. 
was imperative prevent their arriving this state their homes, and 
our Dausari guide put his camel gallop pursuit. his overtaking 
them, the wretched women fell their knees crying piteously for mercy, 
and was interesting mark their amazement and relief rode 
them without other notice than mild outburst chaff their trepida- 
tion. “Is not this fellow,” they replied, with mingled tears and smiles, 
“one those who, wherever they go, slay our men and carry off our 
women?” The remark was embarrassing, but instructive specimen 
the teaching the priests and others who should know better among 
people who, for all the light religion, have not yet emerged from 
that period which their pagan ancestors lived. 

The second incident was more unpleasant. Some party had 
repaired well private garden near camp Laila perform 
their ablutions, when the owner and his servants descended upon them 
angrily drive them out with provocative cries infidels out 
with you!” friends rushed back camp, and were soon sallying out 
again armed with rifles, swords and sticks have their revenge, when 
intervened prevent conflict. 

The southern section the Aflaj similar the northern, but 
poorer scale and without its outstanding features. Ruins Persian type 
littered the eastern part along the fringe the limestone platform, and 
here and there was spring with the usual perennial stream watering 
some exiguous oasis, which scanty population dwells mud 
Such oases are Suwaidan, Ghauta, Razaiqiyya, Marwan, and Banna. 
Further the west lies the only important oasis this section, namely 
Badia, which, judge from the extensive area clay ruins about which 
the unprosperous hamlets and palm-groves the modern settlement lie, 
must one time have been one the most important settlements the 
province. 

This impression supported local tradition, which ascribes the 
foundation the old town tribe family called Asfar, whose 
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origin and history nothing known except that was exterminated 
driven out the Jumaila, section the great Anaza tribe, which, 
once the masters all Central Arabia, were gradually pushed out their 
old haunts invaders from the south-west, and now occupy tribe 
only the northern deserts beyond the Shammar country. The 
however, influenced the history and character Central Arabia perhaps 
more than any other tribe which has passed across that area. 
belongs Ibn Saud himself and the ruling family Kuwait, mention 
only the more important the many relics which this day are scattered 
over Arabia memorials its former greatness; also must, 
believe, ascribed very large measure the air distinction, the noble 
mien, and the chivalry which have.come regard characteristic 
the Badawin Arab, for the Dawasir, the Qahtan, and even the Ataiba, 
the three great tribes the southern centre to-day, are comparison 
with the Anaza puny stock. Unfortunately this subject too 
complicated and difficult nature permit more than passing 
mention. 

was the Hasan group the Dawasir which drove the Anaza out 
Badia, which now held the Shakara and Sukhabira sections the 
former. The destruction the old town ascribed Abdullah, the son 
Faisal, who razed the ground punishment for the assistance 
gave his brother Saud his bid for the throne. The several petty 
hamlets which constitute the modern settlement contain nothing 
marked interest detain us, and must pass rapidly further south. 
Before doing so, however, there matter some importance the 
history the penetration Arabia which must refer. speaking 
Kharj omitted mention that visit that district had been 
anticipated some months colleague the British Mission 
Najd, Lieut.-Colonel Cunliffe Owen, who parted from 
December 1917, and visited Kharj before returning the coast. 
has not, believe, published any account his visit. now come the 


‘claim much earlier explorer have visited the Aflaj and the 


evidence which has satisfied that his veracity open serious 
question. William Gifford Palgrave his narrative his sojourn 
Arabia, states that visited this district 1862. 

His route was south-westward across Wadi Hanifa the small village 
Safra, where camped for the first night; next day, after winding for 
several hours and steadily descending south-westerly direction, 
found himself the Aflaj, and noon passed the large village 
Meshallah with extensive gardens and palm-groves and wells far from 
copious. The road hence lay mostly gorge some depth, and night 
(it was the second week November) fell before reached Kharfa, and 
camped sandy palm-sprinkled plain beside the walls. 
town eight thousand inhabitants resided the governor the province, 
only miles the south lay the first limits 
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Wadi Dawasir. The information collected locally was that Wadi 
Dawasir was long monotonous valley bordered its northern side 
the and the south the Dahana, length ten days’ journey 
or, himself interprets it, miles. Water met with everywhere, 
and the villages consist mainly palm-leaf huts; the further, 
western, extremity the Wadi one reaches the district Bisha, and three 
days’ journey the southward that point lies Sulaiyyil. 

have selected only the salient points narrative, amazingly 
variance with facts—even with possibilities. will observed that 
Palgrave considers miles fair day’s journey, indeed is, and that 
reached Kharfa two days’ journey from Riyadh, having marched say 
even even miles, may assume, though implies the 
contrary, that hurried the now Kharfa lies almost due south 
Riyadh distance not less than miles. 

Moreover, names two villages which halted and 
which describes with some vividness—Safra and Meshallah. Neither 
these villages existence, and make bold say that neither ever 
existed, though both names are easily explicable the supposition that 
relied for his account the journey not much pure invention 
ill-digested account given him some arrival Riyadh from the 
Such person, supposing him have halted Kharfa, would 
probably have halted again the Insalah downs, and again the bare 
plateau, which like all such features throughout Arabia are called 
Safra, might say “the wilderness.” These names faintly remem- 
bered, the first case mangled form, Palgrave has quickened into 
villages and adorned with palms and gardens. 

Thirdly, Meshallah placed the borders the Aflaj, and the road 
thence Kharfa said lie gorge some depth. have already 
said that the district flattish circular plain miles 
diameter Kharfa lies the middle it, all around being the oases 
already noted, which Palgrave apparently failed observe. Fourthly, 
the days which speaks Mubarraz the Laila oasis and not Kharfa 
was the seat the local governor and lastly, incredible that, 
had actually visited the district, could have failed become aware 
the phenomenon which owes its name, the great lake, the six 
reservoirs and the maze aqueducts. His account second hand the 
country the south too puerile call for detailed examination, and 
will suffice say that the first beginnings the Wadi Dawasir lie not 
but miles the south, and that the first point which traveller 
touches Sulaiyyil, which puts miles south its western end 
and only two instead seven days’ journey from Najran. these points 
information acquired the Aflaj district could not have deceived him. 

May passed out the Aflaj and four days later 
appeared before Sulaiyyil. Time does not admit saying much about 
the country Our was south-westerly direction, 
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and after had crossed broad projection the Biyadh, which here 
impinges the eastern slope passed through wide circular 
depression called the through which several important drainage 
channels from the Tuwaiq plateau pass into the Biyadh. the point 
where these torrent beds converge single stream disappear through 
the low cliff the Biyadh stand three considerable basins ponded 
flood water, which though comparatively recent formation are permanent 
features the landscape and are surrounded thick woods well-grown 
trees. The vast herds camels and sheep the Dawasir thronged 
about these pools one their periodical waterings the time our 
passage, and the scene was full life. Thereafter followed along the 
bed shallow trough-like valley varying breadth from one four 
miles between the now more pronounced cliff the Biyadh the one 
hand and the the other, which now presented more broken 
appearance than further north, and comprised jumble rough ridges 
rather than plateau. 

this valley came miserable settlement scattered granges 
called Hamam, and some distance the south entered passage 
among the ridges, from the brow one which looked down 
the valley Wadi Dawasir and its easternmost settlement the oasis 
Sulaiyyil, beyond which the again resumed plateau character. 

The scene that now met our gaze, too sombre beautiful, wore 
nevertheless air simple grandeur, great barrier Tuwaiq, along 
whose eastern fringe had marched for about 300 miles, was here cleft 
broad valley, which, entering between two frowning headlands 
conspicuous the distance either side the passage, passed out 
again slightly south east over vast sandy plain bordered the north 
the Biyadh steppe and the south-west the slope the 
from the broken ridges the northern section Tuwaiq swept down 
wide sandy torrent bed called Majma, whose confluence with the Wadi 
stood Sulaiyyil, with its half-dozen petty hamlets nestling dark forest 
palms. 

One problem, which had exercised geographers for long years, was 
solved for ever and the veil raised misconception which frequent 
repetition authoritative quarters had come regarded fact. 
practically certain,” says the latest authority the subject which 
have had access, that the fall the drainage Wadi Dawasir from 
S.W. and shown the latest map the country have 
seen. But the fact that the fall from north-west south-east, or, 
more accurate, that direction from its nucleus the junction the three 
great wadis Tathlith, Bisha and Ranya the oasis the Wadi, and 
from somewhat north west somewhat south east from that point 
its grave the southern sand desert, said miles 
distant from Sulaiyyil. 

The original site Sulaiyyil was along the channel the Wadi ata 
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point some way the east the present settlement, where few scattered 
groves and patches masonry ruins, and dismantled fort stone known 
Qasr Dhari, attest the splendour former times, when the Hasan branch 
the Dawasir, who are now wholly settled the Aflaj, held the country 
until driven out its present occupants, the Wuddain branch the 
same tribe. The latter transferred the settlement its present site, 
whose hamlets are occupied their various sections, each section 
itself and until recently deadly enmity with its neighbours. The chief 
hamlets are Muhammad, Hanish, Suwailim and Dhuwaiyan, 
each named, the fashion this part the country, after the section 
which belongs. The whole population may number some 2000, the 
bulk whom are engaged agricultural pursuits, while few enter- 
prising men commercial instincts monopolize the Yaman coffee trade, 
acting forwarding agents the sacks coffee brought over the 
desert from Najran. 

The ruins the old settlement, though masonry, bear trace 
the circular arrangement found Kharj and Aflaj, thus affording 
evidence firstly that Persian influence probably never penetrated thus far 
the land route, any rate never succeeded establishing 
and secondly, that the familiarity with stonework displayed the 
ancients and long since forgotten their successors, who live clay 
dwellings, was brought the former with them from the Yaman, whence 
local tradition represents them having migrated into the interior. 

connection with the coffee trade heard great deal talk about 
Najran and the south country, regarding which few notes must here 
suffice. trade route from Sulaiyyil runs due south over the southern 
section across valley similar that the Wadi, and called 
Fau, and eventually passing out the extremity the plateau traverses 
flat plain Najran, which reached seven days altogether. 

This country held the various sections the powerful Yam tribe, 
which, when not engaged marauding expeditions the confines the 
Wadi, pastures its flocks and tends its palms the broad valleys 
Najran and Habuna, both which are said run down from the mari- 
time range mountains eastward into the great desert. This tribe 
displays greater variety religious tendencies than the denizens the 
country, the bulk them owning allegiance the Biyadhiyya 
sect Uman origin, and the rest being Zaidis, Wahhabis, and even primi- 
tive pagans semi-pagans, bowing down rocks and mountains. 
this galaxy faiths there even room for small Jewish colony four 
families, who came here originally from Sanaa, and have made their 
fortunes financial operations and the practice ornamental metal- 
work for which Najran enjoys high reputation. 

During the three days stay Sulaiyyil the attitude the people 
was interesting study, varying from extreme cordiality the case 
the Hanish section passive protest the case the Muhammad, 
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their nearest neighbours and worst the remaining sections were 
aloof but strictly neutral. Only one incident, however, marred the even 
tenor those days, and that was the fault the leader party, 
who, nettled the disdainful attitude the Muhammad, asserted his 
dignity demanding supplies—quite unnecessarily—in the name 
Ibn Saud. These being refused point blank, sent two armed emissaries 
enforce his demand; these were disarmed and sent back with 
abusive message. All this had taken place without knowledge, and 
was not till heard uproar short distance from tent and was 
called out assist the defence the camp, that became aware that 
something was wrong. Nearly the whole party had sallied out 
under its leader avenge the insult offered the latter’s emissaries, and 
the people Muhammad swarmed out bees from hive meet 
their attack. Fortunately parley ensued instead fight, and the con- 
tending parties drew away each satisfied with moral victory but got 
supplies, though the confiscated arms were returned us. 

due course followed the valley towards the gap the Tuwaiq 
escarpment and, passing the scattered palm-groves 
camped for night before compact little village called Tamra, lying 
hill-girt recess formed petty tributary the Wadi. dwelt 
people called the Amur, who, they were careful explain me, not 
claim affinity with the Dawasir but belong cognate group four 
sections, known collectively the Abat Dawasir, which are bound the 
Dawasir ties long alliance and friendship. this group believe 
may recognize not perhaps the aboriginal settlers, but the remnant 
very early settlement this valley, the hosts perhaps the first Dawasir 
immigrants, whom, when they outgrew them number, they lost their 
ancient heritage and their political dominion. 

distance from Tamra and the space between the flank 
headlands the escarpment lies considerable tract somewhat 
wretched palms waterless tract white with saline efflorescence. ‘This 
Kabkabiyya, and belongs the Amur Tamra, who gather its fruits 
without the necessity work, for the salty soil, retaining such rain-water 
falls upon with the tenacity sponge, provides sufficient moisture 
keep the palms vigorous, and the latter are for the most part left 
their lazy owners fertilize themselves. 

From here May started off our way the Wadi oasis, 
having previously sent messenger announce our approach. 
were now the west the Tuwaiq escarpment, which extended either 
side endless echelon prominent headlands, the general 
direction which lay north-east and south-west. 

Before lay apparently endless plain, whose low dunes and ridges 
sand, overgrown with bushes and grasses the desert, obliterated the 
channel the Wadi. Marauders the Yam tribe had but recently made 
several descents upon this neighbourhood, and the frowning bastions 
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the escarpment the south were reported their favourite 
place whence swoop down small bodies unwary travellers. 
were sufficiently numerous render attack improbable, but marched 
circumspectly none the less, and were glad enough increased our 
distance from that spot and approached solitary oasis called Kimida 
the midst the featureless wilderness. 

There was nothing the place tempt linger, but our 
arrival found one the messengers had sent announce our 
coming, and another from the governor the Wadi, who brought news 
which decided halt for the night. appeared that the arrival 
our messenger with news the advent infidel, the people the 
Wadi, headed the religious firebrands its capital, had threatened 
prevent such catastrophe force necessary, and spite the efforts 
the governor persuade them wiser counsels, had sent out 
advance guard prevent our passing the eastern edge the oasis. The 
governor had accordingly begged defer our arrival give him time 
bring his people proper frame mind. 

now sent back letters threatening the Wadi people with the dire 
consequences Ibn Saud’s displeasure, and announcing our firm intention 
arriving their capital next day. Early next morning proceeded 
over the same dreary dunes for some miles, when the bed the valley 
reappeared, and almost simultaneously the first palms the Wadi oasis 
short distance ahead. halted break our fast, wondering that 
palm fringe was picketed, and due course resumed our march. 
approached the palms saw our messengers returning followed 
escort, and from them heard that the more irreconcilable elements had 
agreed the withdrawal their outposts, but had announced their firm 
intention barring our access the capital, town called Dam near the 
further end the oasis. 

Groups inquisitive onlookers were gathered the roofs Sharafa, 
the most easterly hamlet the Wadi, see pass, and approached 
the next group hamlets, Quaiz, Nazwa and Nuaima, the headman 
the last-named came out tell that the outlook Dam was still 
uncertain, and beg honour him camping his gate. local 
jealousies saw prospect satisfactory solution our difficulties, 
and readily accepted the invitation. 

now sent further abusive letters Dam, and warning the 
governor that would held personally responsible for any trouble 
which might occur the morrow, and spent the day enjoying the 
hospitality our host. 

Next morning resumed our way along the southern fringe the 
oasis, whose palms grew thicker advanced. Passing between the 
hamlets and Matala beheld the extensive town Dam 
before us, and advanced with due caution. Patrols preceded 
some distance, rifles were unslung and loaded for immediate action, while 
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the pious murmured inarticulate prayers; the walls the town grew 
rapidly more distinct, dark objects the roofs were now seen 
sightseers, and momentary panic ensued among unwittingly 
stumbled over the first scarcely perceptible graves the cemetery. 
Recovering ourselves, braced our nerves came within effective 
range, and for five minutes marched grimly and silently along the 
wall the town, scrutinizing the onlookers who commanded from the 
roofs, The ordeal was soon over, and entered unscathed the 
palace, newly erected formidable fortress open space between the 
rival towns Dam and Mishrif. That day and the next the governor 
would not let leave the precincts the fort, but thereafter for the 
six days remained here was made free move about will over 
the whole length and breadth the Wadi. irreconcilables had made 
virtue necessity, and headed the chief Wahhabi prelate the 
district had retired into the desert for the period stay. Incidentally 
may anticipate matters remarking that the governor was removed 
from his post Ibn Saud for the weakness had displayed dealing 
with this affair. 

From Faraa, small group hamlets the western extremity the 
Wadi, Sharafa its eastern end, the palms extend continuously for 
about miles, for the most part along the sandy north left bank 
the channel; the settlements themselves lay, for the most part, the 
opposite bank the open, limestone slope rising southward 
low ridge and thereafter fading imperceptibly into the sand. 

Away the north-west, perhaps miles distant, rose 
mountainous mass called Raiyaniyya, which they reckon the head 
the Wadi channel, for its foot lies wide basin called Hajla, which, 
according local information, the three wadis Tathlith, Bisha, and 
Ranya discharge their From the Hajla leads south-east, 
which would continuous with the Wadi Dawasir channel except that 
blocked barrier sand some miles broad. 

Never within the memory man had the Wadi been known flow, 
until the summer flood exceptional violence, descending 
from the mountains along the Tathlith channel, burst through the barrier 
sand and flowed down the long-dry Wadi. The governor was seated 
his audience chamber drinking coffee with his guests when they brought 
him the news. cup,” said he, “and let drink this 
flood.” That evening the first trickle water reached Faraa, and for 
seven days broad swirling river flowed through the oasis, reaching 
point some miles below its eastern for several months there- 
after deep and gradually evaporating lake stood where water had never 
been seen before. 

The havoc wrought this flood was terrible. The Wadi oasis escaped 
with worse harm than the complete wreckage many wells its bed 
and the obliteration one small hamlet, called already 
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advanced stage decay; the palm-groves suffered but little, while the 
cornfields the bed profited greatly its long soaking, and even 
the time visit broad well-grown weeds adorned the bed 
the channel, whose end moreover saw growing numerous 
flourishing castor-oil plants, the like which had never before been seen 
the Wadi. the Tathlith channel the damage had been more serious, 
and comprised 150 human lives, 450 camels and thousands sheep—a 
local and probably exaggerated estimate. 

The oasis, locally known simply the Wadi, contains some twenty 

distinct settlements, for the most part mere hamlets, but including three 
with populations 1000 more which may dignified the title 
towns. Dam itself with about 3000 inhabitants, Mishrif adjacent 
with 2000, and Sabha, more often called Wullamin from the 
section Dawasir dwelling it, with about souls. These three 
towns account for the bulk the settled population the oasis, which 
does not much exceed gooo, whom about 2000 are negro origin and 
the rest Dawasir tribesmen various sections the Wuddain and Misaara 
groups. 
must remembered, however, that the nomad counterparts 
these settled units retain their proprietary rights the palm-groves while 
wandering with their flocks and herds the sand deserts the north and 
south, and that these are probably least twice numerous the settled 
elements. should estimate, therefore, that the population dependent 
the Wadi not less than 23,000, including the 2000 negroes. 

have seen stated the authority already quoted that the poorer 
folk not build their habitations anything more permanent than 
palm-leaf and palm-fibre,” but this not the case, all dwellings this 
tract, Sulaiyyil and other places the Wadi Dawasir channel, being 
clay, those the western part the oasis, and particularly Mishrif, 
being curious ruddy tint, while the rest are duller hue. There 
are ruins any antiquity this tract. 

Mishrif and Dam are the only market towns the area, each having 
small market-place, whose chief business the purveying Mocha 
coffee, ornamental weapons from Najran, camel gear, and trifling 
extent Indian piece goods and sugar. Tea practically unknown 
commodity these parts, where they use substitute the shape 
pounded coffee husks; the taste for this beverage, which they call 
gishr, must acquired before its somewhat sickly flavour can 
appreciated. 

must pass rapidly over the stages return journey, which after 
the first day, when traversed the sandy plain already described and 
ascended from the top the Tuwaiq escarpment some 500 feet 
above its level, lay practically without interruption over the broad back 
the plateau. 


For some miles proceeded over bleak landscape almost devoid 
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life until reached the southern border the Aflaj uplands. 
this point the country traversed was fairly uniform character. From 
the clear-cut rim the western escarpment, which followed varying 
distances from it, gentle, slightly undulating slope extended halfway 
across the plateau, where degenerated abruptly into tract lumpy 
downs through which scores hill torrents ran narrow cliff-bound 
ravines, those the southern half trending southwards towards the valley 
Wadi Dawasir, while, after crossed the watershed, their direction 
was eastward into the depression. many these ravines 
found great, apparently permanent pools excellent water, occasional 
struggling patches untended palms, and great profusion wild and 
luxuriant vegetation. northerly breeze, blowing with great 
regularity day, made the climate summer these southern latitudes 
surprisingly and the nights were delightfully cool. 

the Aflaj upland tract the scenery became rougher and grander 
secondary escarpment flanked our course the right, and the slope 
towards its foot from the western edge Tuwaiq was narrower and 
steeper, converging the heads the two deep gorges Hasraj and 
Batin Hamar, which pass through the plateau extending eastward from 
the secondary escarpment into the Aflaj plains where had already 
crossed their lower reaches. 

the head these gorges lay the settlements Haddar and Hamar 
respectively, the former group palm-groves and hamlets held 
various sections the Dawasir and small remnant the Jumaila 
section the Anaza whom had heard the former 
Badia, while the latter, held ancient times section Qahtan, has 
now passed into the hands the Shakara section the Wuddain group 
Dawasir, who also own part Badia and small settlement called 
Wasit halfway down the Batin Hamar gorge. 

the summit low ridge near Hamar, which according 
aneroid was about 2700 feet above sea-level, found great profusion 
what appeared fossil seashells, whose significance cannot 
venture speak, the specimens collected, both here and two other 
spots the near Ayaina, still await examination. 

From Hamar made slight detour the edge the western 
escarpment whence could look out over broad prospect sand desert 
and distant mountains, some which was able identify with 
marks seen during passage through the highlands Najd 
earlier journey the west coast. 

now followed the eastward-trending, cliff-bound valley Ashaira 
past delightful oasis called Sitara much denser settlement called 
Ghail, whence from eminence above looked out again over the 
Aflaj plains and its scattered oases. The edge the plain appeared 
some miles distant. Through parts the Ghail oasis runs 
perennial stream which appears suddenly above ground the pebbly 
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bed the Ashaira torrent, and flows until exhausted the demands 
irrigation. 

From the point which entered the Aflaj highlands the point 
which left it, the neighbourhood the exit Wadi Birk from its 
deep gorge into the valley the Ajaimi, our wanderings this tract had 
occupied eight days. The fast Ramdhan, heralded the appearance 
the new moon, began the day our arrival Haddar, and the 
people whom came across, both settled folk and Bedawin, showed too 
obviously signs extreme irritation, natural enough when one considers 
that the season was midsummer, and that from the dawn prayer sunset, 
for not less than fifteen hours, they were condemned taste morsel, 
nor much moisten their lips. companions were course, 
travellers, exempt from these restrictions, and there nothing irritating 
those that burn with thirst see their fellows drink. 

hastened on, now just within and now just without the eastern 
fringe the great barrier Tuwaiq, and the sixth day came again 
Hair. The following day re-entered the Wahhabi capital the 
afternoon the fourteenth day the fast, after absence exactly 
fifty days. 

Over this last stage will pass with the briefest notice one the 
most important and perhaps the most characteristic district Wahhabi- 
land. The district Fara, called, consists mighty gorge 
extending from near the western fringe its point issue 
the edge the Kharj valley. its head lies settlement 
which Anaza elements predominate near its outlet lies Hauta, the most 
insular, the most vainglorious, and the most fanatical the Najd settle- 
some distance from Hauta the southward, the bed 
tributary called Faria, lies the third and last oasis the district, Hilwa. 

the outset journey Ibn Saud had warned specifically 
give wide berth this district, whose people, said, are more like 
brute beasts than human beings, veritable oxen for their dour temper and 
bestial ignorance. And one party told the unrequited blood 
which lay between him and the people Hauta, who some years back 
rose and slew his brother alighted their gates, guest—the 
unforgivable offence chivalrous Najd. 

was, far was concerned, accident that the rich palms and 
extensive town Hauta, whose inhabitants are not less than ten thousand, 
appeared the valley our flank traversed the plateau above it, 
and could not resist the temptation halt and view from the cliffs 
which overlook its deep Arab standards the valley Hauta, 
hemmed sheer high cliffs, and self-supporting with its interminable 
date groves, its cornlands, and its deep wells, impregnable, for Arab 
force investing could sustain life for sufficiently long period the arid 
desert plateau which surrounds far and wide. This alone the districts 
Najd defied the officials Ibn Rashid, when was ruler the land, 
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and one his tax-gatherers rashly entering the city his unwelcome 
errand was publicly beaten the market-place Hauta with impunity. 
Ibn Saud has adopted wise policy with this wild tract, which has 
conceded complete autonomy recognition their loyal acceptance 
his rule and his mild imposts. 

fear that have omitted much that should have liked say, but 
that due the limitations imposed upon me. trust that have said 
enough show that there much Southern Najd encourage further 
investigation, and show that Kharj and the Aflaj, distant Jafura, 
Wubar, and possibly other buried cities the southern sands, there lies 
open fruitful field for the archzologist the future. May close with 
pious hope that camel and not aeroplane will carry the first European 
traverse the Empty Quarter 


Before the paper the CHAIRMAN (Sir FRANCIS YOUNGHUSBAND) 
shall, sure, have particularly interesting paper this evening, Arabia 
becoming more and more interest British. has always been one 
those great reservoirs from which the floods human beings have swept 
over neighbouring countries. also, you know, the source one the 
great religions the world, and British has during the war had 
additional interest, because have had increase our political responsi- 
bilities very considerably. Our lecturer this evening one those who 
was employed the Government extending our influence Arabia. 
Mr. Philby was Captain Westminster. afterwards joined the Indian Civil 
Service 1907, and was India until the outbreak war, when made 
his way Mesopotamia, and while employed there political work carried 
out remarkable journey from the shores the Persian Gulf the shores 
the Red Sea, passing very close Mecca. not this evening giving 
account that great journey. has confined himself his paper little 
side journey which made unknown part Arabia, but the description 
which will give that part think may take more less typical 
the rest Arabia. any rate, shall get some general impression the 
style country that Arabia and the remarkable people who inhabit 
call upon Mr. Philby give his paper. 


Mr. Philby then read the paper printed above, and discussion followed, 


The CHAIRMAN: are unfortunate not being able have present 
here this evening some our great authorities Arabia. the first place, 
tried get Mr. Doughty, who the greatest living authority, but has 
not been able attend. Miss Gertrude Bell, our latest Gold Medallist, was 
recently England, but sorry say, for our sakes but not for hers, 
that she has gone off Algeria for little rest after her arduous work 
Mesopotamia. Captain Leachman still Mesopotamia, but are 
extremely fortunate having present this evening Commander Hogarth, who 
has been head the Arab Bureau Egypt and who has just come over 
from Paris. 

Commander HOGARTH Mr. Philby has told you good deal, but has 
not told you one-tenth what, imagine, could have told you, even about 
what the Chairman calls little excursion. Three hundred miles out and 
three hundred miles back, through very dangerous country which has never 
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been previously visited any European, considerable excursion. And 
then you have bear mind that Mr. Philby the only living European 
who has ever crossed that Peninsula, and, far know, only the 
second European history who has ever done so. His predecessor, little 
over hundred years ago, was also Englishman, certain Captain Sadler, 
who, quite against his plans and also against his will, was dragged across from 
the Persian Gulf the Red Sea. Mr. Philby went his own accord and was 
also infinitely better equipped such journey and profit than his 
predecessor, indeed than almost anybody who has done work similar 
kind Arabia. When arrived from that journey, was sent down 
Jiddah meet him. One the first things that came under eyes was 
report from Agent who had seen him passing through Taif. reported 
that was impossible distinguish Mr. Philby from the thirty-five 
Bedawin who accompanied him, either his command Arabic his 
mastery their customs his general bearing, except for one fact, namely, 
that his feet were little too clean! When Mr. Philby arrived Jiddah was 
privilege accompany him his first interview with the Sherif Mecca, 
who not easy understand Arabic. But observed that little 
difficulty had understanding Mr. Philby Mr. Philby understanding 
him that they fell straightway into heated argument, one might almost say 
quarrel, which one talked through the other for the first five minutes. 
mention these facts show you that Mr. Philby traveller who has 
exceptional qualifications for dealing with Arabia. You have had the privilege 
listening description one the most remarkable feats exploration 
which has yet been carried out that, until this war, very unknown Peninsula, 
for during this war that have made most advance the discovery 
the interior Arabia. 

There are one two little points should like notice the paper. 
First all, those stone circles (that rather subject, for am, properly 
speaking, something which noted, small and large—the 
large ones with apparently quite considerable blocks, each about feet 
length, going all round the circumference the circle, line blocks 
across the middle. told you, they were situated very far from cultivation, 
and apparently very far from water. must say the impression (and know 
nothing exactly parallel them either Arabia, Egypt, Syria) they make 
mind that they are not the remains dwelling-houses, but tombs. 
imagine them the broken-down remains tumuli, the rains having 
washed away the small stuff piled the great blocks. have many 
instances various parts the world such tumuli. the course ages 
the earth disappears and you have only the stone foundations left. That 
merely suggestion. Quite recently there have been discovered the desert 
the east Egypt, good long way from cultivated land and, like Mr. Philby’s 
stone circles, very long way from water, tumuli confined within ring large 
stones certainly nothing like them made the Fellahin the Bedawin 
the present day. Mr. Philby right when says that they witness 
some race other than that which now inhabits the country, and quite 
possibly was Persian race. extraordinarily interesting any case 
hear such remains, which, not pre-Arab, are certainly prior the 
present civilization Central Arabia. 

What Mr. Philby said the end his paper with regard the aeroplane 
requires, perhaps, little explanation. was proposed that, after the war, 
Cav. Filippo Filippi, whom you know connection with his work with 
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the Duke the Abruzzi, that and his brother, head the Air Service 
Italy, should take two aeroplanes down Aden, and would give them 
facilities for starting, they should make the attempt fly across the great 
Southern Desert. Filippi’s belief that there other possible way 
seeing what there may the interior that desert. However, Mr. 
Philby has told you, not only Doughty but also Burton made the suggestion 
that, you took camels full milk and lived their milk, you could get 
across the desert; and certainly interesting know that one 
Mr. Philby’s party has, any rate, crossed the eastern part the desert. 
sure echo Mr. Philby’s wish that the first sight that desert may 
obtained from camel’s back, and not from aeroplane, flying you get 
very indifferent idea the features and detail the country below you all 
heights are, certain extent, flattened, and extremely difficult, there 
are cloud-shadows about, sure what one looking at. may only 
the tops palms. not think should really get enough out the 
venture make worth its very considerable risk. imagine that, when 
passing over highly heated surface such the desert must the greater 
part that tract, aeroplane must probably flying high because the 
earth currents the result would that the aviator would get extremely 
imperfect view and should not learn very much about the great Southern 
Desert. 

believe the authority whom Mr. Philby has sometimes referred 
and whose imperfections has pointed out, especially with regard the 
Wadi Dawasir. admit that probably was wrong. When wrote book, 
the Penetration Arabia,’ there was absolutely nothing upon except 
second third-hand accounts. only too glad Mr. Philby has been able 
see the Wadi and correct what could only derive second-hand from 
persons who also got their information second-hand. believe that 
account probably the best given the Wadi Dawasir before any 
European traveller actually penetrated into it. 

Those lakes that Mr. Philby saw are certainly very strange and very 
unexpected feature the geography Arabia. The existence lake was 
reported, hearsay, fully hundred years ago certain French officers 
who accompanied one Mehemet Ali’s armies into the district Asir the 
west Arabia. Messieurs Chedufau and Tamisier heard that lake existed 
Najd. possible this that lake which Mr. Philby has actually 
seen; but any rate his experience shows that not impossible that 
perennial sheets water should exist the centre Arabia. 

Finally, would like say word about point which Mr. Philby touched 
rather more lightly to-night than did his official report this journey. 
That the veracity, any rate the particular bearing the veracity, 
William Gifford Palgrave the question this excursion his into 
Now, there probably explorer for whom would less willingly hold 
brief than for William Gifford Palgrave. went 1862 into Central Arabia 
for good purpose think him Englishman. made his 
journey behalf Napoleon III., advance interests Central Arabia 
which were then direct opposition British. Going did purely 
political mission, started with very little intention exploring the country 
from geographical point view; and appears that either kept very 
few notes, lost such kept. For that reason his account, excepting 
matters which particularly interested him, such religion and certain other 
features the town life the country, very vague nature. When 
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had come home and found that England, while his political activities were 
not particularly smiled upon, was expected give geographical account 
the country, found himself considerable difficulty and think one 
may say perfectly fairly that his remarkable Narrative Year’s Journey 
through Central Arabia’ certain extent, work imagina- 
tion. has filled detail from memory doubt retentive, but not any 
means sufficient carry all the details very long journey. one who 
has gone any very long piece exploration can possibly ignorant how 
one detail will obscure the other and unless notes are kept day day, 
any rate every two three days, will find that his memory will play him 
very strange tricks the end. remember once asking Doughty how had 
managed write detailed account does his Travels Arabia 
Deserta.’ replied that every night made notes what had done 
during the day throughout those two and half years. asked, How did 
you manage preserve was again and again, you know, 
danger his life, travelling absolutely alone and Christian through this 
Moslem land—and replied that kept them and carried them the whole 
way fold his robe. That, take it, absolutely the only means 
which detailed and full account such journey Palgrave’s could have 
been produced, and Palgrave, his own confession, did not dothat. Having 
said that and having admitted that made very great mistakes, wish say, 
the same time, that not myself believe that was such liar 
assert that had gone Aflaj, when had not. asked Doughty also 
once about him and said, There not the slightest question that Palgrave 
went where said went.” Take Mr. Philby’s main arguments. First 
all, says was impossible for Palgrave have done 110 camel miles 
two days—that is, miles day—or, least, that was extremely unlikely 
ordinary speed upon camels ridden people who have reason for riding fast, 
the post messenger taking important despatch. Palgrave 
does not specify that went particularly but was accompanied only 
one man. did the excursion for some particular reason, and think 
must take not only have been perfectly possible feat, but also that 
did ride fast and did cover miles each day. says that the end the 
first day was the doors Aflaj, which distance miles from 
Riyadh, and the next day very late night got down the neighbourhood 
Kharfah. Col. Lawrence told only three days ago that within the last 
autumn man rode from Zilfi Yambo and back across Najd rate which 
works out 130 miles day. used three camels, riding one for one-third 
the way, changing that for another which rode for another third, and 
then taking another for the remaining third. the return journey picked 
the same camels the same stages. That shows that such endurance 
quite possible the man. Palgrave, who had already ridden great deal 
through Arabia, was probably perfectly well-practised camel-rider. Secondly, 
Mr. Philby lays stress upon the little that Palgrave noticed and the in- 
accuracies his account. have already given you partial explanation 
that—he could not remember, when came write that journey out year 
more after his return Europe, what had seen the way. wonder 
whether Mr. Philby has ever tried work out some other road Palgrave’s 
over which nobody doubts that did travel. have had make that 
experiment. was necessary once during the war compile report 
certain road between Buraida and Zilfi. took Palgrave’s account that 
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road among others, but could never make head tail it. would have 
been just easy maintain that Palgrave had never been Buraida 
say had never been down had conscience about reports 
and his memory was extremely imperfect. gives what apparently con- 
siderable detail the roads, and, matter fact, except for the fact that 
did from point point, all that comes between very largely imagina- 
tion. May point out Mr. Philby that does allow that Palgrave got his 
account from certain man called Bedaa, who, admits, had actually 
travelled over that road and, apparently, noticed just little Palgrave had. 
Mr. Philby allows, undoubted fact, that Bedaa went over the road, why 
does deny that Palgrave could possibly have gone over it, just because the 
latter has failed notice the same things? Although, say, have very 
little sympathy for Palgrave, not think that the attack which has been made 
to-night upon his reputation must acquiesced until, unless, Mr. Philby 
can bring rather more conclusive arguments than has. one thing 
accuse Palgrave being very inaccurate detail and giving considerable 
run his imagination, but quite another and very strong order accuse 
him saying actually went certain district Arabia which 
never, matter fact, went, and having taken all his account 
second-hand from somebody else. Palgrave addressed this Society, think, 
the year 1865. was very coldly received the meeting, partly because 
was known that his political activities Arabia had been kind not very 
creditable Englishman but, think, also because was realized that 
had interest geographical matters and was trying make for lack 
knowledge, due lack interest, painting good deal imaginary 
detail. was reserved for the French Society, the Société Géographie 
Paris, give him the honours which the remarkable character his journey 
certain extent undoubtedly deserved. 

thank Philby your name, for most interesting account one 
the most remarkable journeys made for many years past. 

Mr. Hogarth, who, sure, has probably convinced the great majority 
you. cannot claim anything like the authority with which Mr. Hogarth 
speaks, but can claim one advantage which does not enjoy. has not 
been Central Arabia, and have. But the point that was discussing 
paper was only Palgrave’s claim have visited admit that, 
considered itself, the case against him there not very strong. Mr. Hogarth, 
speaking for him, stated definitely that went Arabia. says that 
there are certain parts Arabia over which have doubt that Palgrave 
travelled, but did not place before you the evidence which made that 
statement, and challenged discuss other portions Palgrave’s journey 
the same lines have adopted the case the Aflaj. matter 
fact, Mr. Hogarth warned that was going take the cudgels 
favour Palgrave, and took advantage that warning re-read the five 
hundred more pages which Palgrave discusses that part the country 
over which claims have travelled and certainly travelled, and 
precisely those parts the country that have found him very much more 
seriously fault than the Aflaj. Palgrave one case practically gives 
himself the lie. states that when was Buraida, September 1862, 
made one these very typical daily excursions his Mudhnib and 
back. doubt, the arguments adduced Mr. Hogarth, possible 
from Buraida Mudhnib and back the same day travelling very 
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fast. That not physical impossibility. not say that the case 
But few pages later gives himself the lie. states that 
when came from Buraida Riyadh particularly avoided the 
route because was infested raiders from Anaiza. But Palgrave apparently 
did not know that Mudhnib was actually the second stage the route 
had visited one his daily excursions, but feared again his 
journey Riyadh 

When time does not permit complete assault all along the line, 
often good tactics attack unexpectedly the strongest point enemy’s 
position, and Mr. Hogarth will doubtless surprised should make 
such surprise attack Palgrave inthe Hasa. have written down some 
remarks, which have taken from Mr. Hogarth’s book, Palgrave’s account 
the Hasa. Ifyou will permit me, will read them: The disguised Jesuit, 
exulting his escape from Puritan Najd, has more sympathy and more leisure 
spare for Hasa than his predecessor [namely, and his narrative, 
nowhere more full and vivid, shows him pains conceal semi-Oriental 
leaning towards people whose sole effective rule life was hedonism. 
more serious vein withal Palgrave gives detailed and admirable descriptions 
both the towns and the oasis about them, with which the little recorded 
his predecessor Sadlier, and his successors Pelly and Zwemer, uniformly 
agrees. The last-named found the Syrian’s plan Hufuf quite accurate 
enough after thirty years. the details life, houses and housekeeping 
products and commerce, customs and manners, speaks note 
intimacy rarely attained European the East. much South Najd 
must use Palgrave our authority because there other; Hasa 
use him preference others. Were not for him should know ill 
the character the land and its people that its previous and subsequent 
history would barely intelligible.’ When that comes from the pen 
Mr. Hogarth, you will doubtless admit that very bold for make 
attack. But let compare Palgrave’s description the Province Hasa 
with the actual facts. from Riyadh Palgrave found himself the 
summit the coast range Hasa, overlooking the fertile plain before him from 
elevation about 1000 feet above sea-level. From precipitous cork- 
screw descent led him down the mountain-side past two little hamlets the 
village Shaba its foot. Here the plain Hasa, vast expanse 
cultivated lands and palm-groves dotted far and wide with gushing 
fountains, which visits dozen situated within very limited space, and 
reports, without vouching for it, the existence some three hundred all. 
‘Let turn says, ‘into that grassy plantation where half dozen 
buffaloes are cooling their ugly hides pool, and drink little from the 
source that supplies When lo! finds the water warm, almost hot but 
this cause for surprise, some these springs are hot that ‘one can 
hardly bear plunge one’s hand them.’ then sets out from Hufuf for 
donkey-ride, riding, the custom was Hasa, side-saddle. sees 
and admires the products Hasa, which are many and various the monotony 
Arab vegetation, ‘its eternal and palm, palm and here varied 
new foliage and new growths unknown Najd and Shammar. finds 
the papay India—not common, true, and somewhat stunted indigo 
here cultivated, but ‘not sugar-cane often planted 
but lest one should imagine that Hasa contains everything, specifically 
warns not seek here for barley. Mark the note intimacy and admire 
Palgrave’s eye for detail.” 
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But, unfortunately for Palgrave, the coast range has vanished from the 
scene, and with the steep corkscrew descent, and the villages and hamlets 
the mountain-side the fountains, reduced now bare score more, are 
now become little more than tepid buffaloes longer wallow the miry 
pools, for there are none one may seek the papay vain the fields indigo 
and sugar-cane are more, and the only one the products here enumerated 
which find the Hasa, and that profusion, barley. 

Such Palgrave’s account the Hasa, and ask you decide whether 
reasonable not. 

But that not all; there one point which one would expect Pal- 
grave’s report unimpeachable matters religion. You will 
agree, think, that may reasonably expected notice the presence 
absence anything characteristic the Wahhabi sect any place that 
visited, anything typical the Wahhabi creed, against which harboured 
wholesome prejudice. will just read you his account the citadel 
Kut, the capital Hasa. Kut the way, mispronounced 
“the while assigning the name Indian origin, though those 
familiar with the campaign Mesopotamia the Arabic origin the word 
established the names Kuwait and Kut the Kut,” says, 
“is vast citadel, nearly square within dwells the Nejdean governor, 
negro Faisal’s, good slave and bad ruler, the disaffection the 
town speak true. Here, the model orthodox Masjid, where all done 
after the most correct Wahhabi fashion; here abide the Mutawwas and 
Zelators sent hither from Riyadh.” 

will just ask your permission show one picture the model orthodox 
Wahhabi mosque, which Palgrave describes. have already shown you 
photograph the typical Wahhabi mosque Riyadh, with its flat roof and 
absence ornament now show you one the model orthodox Wahhabi 
mosque Hufuf, the mosque Ibrahim Pasha, and, perhaps, one the most 
beautiful buildings Central and Eastern Arabia. leave you decide 
the merits Palgrave’s account the province Hasa. 

The CHAIRMAN: afraid that not well the question with 
regard Mr. Palgrave, but only hope that sixty years hence the Society will 
not discussing whether Mr. Philby has given correct description 
what has seen not. any rate, present here this evening will take 
him trust, and quite certain that was seen north the Persian Gulf 
and also near the Red Sea. 

only remains for ask you give him very cordial vote thanks, 
and should like tell you that going return Mesopotamia before 
the end the hope will carry out some more explorations Arabia, 
and perhaps undertake that journey across the great desert Central Arabia 
which European has yet done, and quite agree with him and Commander 
Hogarth that would very desirable that the first European cross 
behalf will tender Mr. Philby very hearty vote thanks. 
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THE NEW ONE-INCH AND QUARTER-INCH MAPS 
THE ORDNANCE SURVEY 


Lieut.-Col. Johnston, R.E. 


Read the Afternoon Meeting the Society, December 1919. Maps 


EFORE proceeding describe the new One-inch and Quarter-inch 
maps, will not out place give short historical description 
these two maps. 

The original maps the Ordnance Survey were commenced 
1791, and the first sheet was published 1801. They were engraved 
large sheets from military surveys various part the work being 
done civilian surveyors under contract. The engraving was done 
the Tower London. maps continued this form for nearly 
seventy years, though several improvements were carried out. the year 
1872 entirely new series engraved maps was commenced, based 
new survey. The whole the United Kingdom!was divided into 
695 sheets, and the series was known under the name the Small Sheet 
Series Great Britain and Ireland. ‘The whole the work—outline 
contours and hill hachures—was engraved one plate. 

After time was found that when became question revising 
the detail the plates, the method scraping the matrices involved the 
scraping portions the hill hachures. these were permanent 
features and not subject revision, was considered that eventual 
economy engraving (not mention the possible deterioration the 
hill work itself) would effected having the hill hachures separate 
plates. This work was begun 1894, and the published engraved sheets 
from that time took two forms: (i) outline, water and contours (in black) 
(ii) above, with hachures (in brown). 

Until 1894 the Ordnance Survey had produced only maps the 
engraved form, the point view being that was the duty the survey 
produce the best engraved article possible prejudice existed this 
period against extending the work the survey lithography, and the 
attitude was that the survey was map-producing rather than map- 
publishing establishment. the excellence the engraved maps there 
can question, but from point view economy production 
they cannot compare with maps produced lithographic means. Each 
engraved impression required hand-inking and hand-printing. Moreover 
the method precluded the use much colour. 

1892 the War Office pressed for additional information shown 
the 1-inch maps. This necessitated the adoption lithographic 
methods. The engraved plates were used basis the work, but 
became necessary separate the three features—outline, water, and con- 
tours—which now had been engraved together the copper-plate. 
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This was done the method known the Transfer,” which 
consists scraping out, with fine penknife, work not required for the 
particular plate question from impression pulled transfer ink 
specially prepared paper. The transfer thus scraped was then laid down 
stone. This method avoided the necessity redrawing and allowed 
use made the existing engraved work. had, however, draw- 
backs, the chief which was that during the period scraping, the 
transfer became dead, and the resulting work the stone required much 
“touching up.” The time taken scraping had also the effect intro- 
ducing slight distortions the size the transfer. 

1906 was decided increase the size the sheets from 
ferring work from the small sheets stone, but for the time being the 
engraved plates retained their old form. The new sheets became known 
the Large Sheet Series Great Britain. lithographed impres- 
sions gave the following separate effects: outline black water 

They have been sale for many years the general public. 

the whole question the 1-inch map again came into the 
melting pot. the twenty years that had elapsed since the first O.S. 
lithographic maps had been begun, great strides had been made repro- 
duction methods. particular the method showing heights tints 
known the layer had become popular and far O.S. work 
was concerned had been introduced only into the 4-inch map—a map 
which was made response W.O. demands, but which has since 
become familiar the public. Moreover foreign countries were getting 
ahead cartographic methods, and particular the new French 
1/50,000 gave results which were distinctly advance our then Large 
Sheet Series. 

While the methods improving the lithographic side the 1-inch 
map was under discussion, two important steps were taken this period: 
committee was appointed consider what improvements might 
made the road classification shown the map. (2) was 
decided bring the size the engraved copper-plates that the 
viz. inches. regards (1), the committee, which sat 
the W.O., was representative both military and civil users maps, and 
particular motor traffic was considered. 

The three main considerations now force, Road Classification, 
width, (4) quality, importance these and are shown 
the engraved symbol, while (4) shown the coloured plates. The 
references the foot all 1-inch maps show the result these several 
classifications. 

regards (2), the decision increase the size the copper plates 
did not involve re-engraving. The procedure adopted was The 
cutting lines the L.S.S. (which till now had been made 
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stone from the S.S.S. copper plates) were traced the engraved S.S. 
matrix plates. These were then cut clean and the edges the adjoining 
plates forming the now large sheet plate were likewise cut clean. The 
several portions were then carefully placed and rivetted together. 
order avoid unsightly joins, the work was scraped” both sides 
the edges. From this patched-up matrix new duplicate plate was made 
electrotyping. this duplicate the work was made re- 
engraving. From this (now the new original) duplicate printing plate 
was made. 

Whilst this work was progress, was also decided take out the 
contours and water from the outline plate. This was done scraping 
them out the matrix, and these were then re-engraved separate 
plates. 

Quite recently has been found expedient, for technical reasons 
lithography, abandon the separation the outline and water, that 
future the engraved plates will consist outline and water, contours, 
and hill hachures. the mean time experiments were being carried out 
with view improving generally the cartography the 1-inch litho- 
graphed maps. 

modified layer system, showing ground tints, was introduced, the 
new Road Classification was adopted, and bolder method showing 
rivers and streams was tried. The few maps published this system 
were four Ireland, including Killarney, and one Scotland (Glasgow), 
but the intention was extend this style map the whole the 
the United Kingdom. The Great War, unfortunately, put 
stop this work, and for four and half years all the resources the 
O.S. were devoted the production maps. 

the beginning this year (1919), when things began assume their 
normal course, the question how deal with the new 1-inch maps was 
again considered. was soon seen that, from every point view— 
economy and time required for production—it was impossible extend 
the Killarney type map all the 1-inch Large Sheet maps. the 
same time was recognized that the new Road Classification and the new 
contour plates necessitated the making new 1-inch sheets. The results 
finally determined were that for the regular 1-inch Series the following 
types maps should published: The 1-inch Popular Maps; 
The Outline Map The Tourist District Map. 

glance the specimens the new Popular 1-inch maps will show 
the salient points.of difference from the old coloured series. the first 
place the Road Classification stands out very marked degree. There 
mistaking the first-class roads, and users motor cars can easily 
pick out roads available for their use. Then will noticed that the 
contours, instead being roo and 250 feet apart, are now uniformly 
feet vertical interval. The interpolated contours have been engraved 
from the 2-inch hill drawings and from spot levels, The old contour lines, 
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viz. feet, and every 100 feet 1000, and every 250 above that 
height, had been previously surveyed the ground. 

The next feature draw attention the water. the new maps 
the rivers and streams are drawn solid, whereas the old maps they 
retained their engraved form. The sea solid tint 
contrast the lined effect the older maps. 

Finally will observed that only county boundaries are shown 
the new maps. Parish boundaries which caused much confusion with 
footpaths have disappeared. 

Outline maps the scale have been published the Ordnance 
Survey for long time. ‘They were pulls from the outline copper plate. 
The new type outline map from stone, and combination the 
outline, water and contours the Popular” Edition. They will, 
future, printed stout paper similar that use for the and inch 
impressions, and hoped that this will make them more useful for 
engineering purposes. 

The new Tourist District map not yet sale, and is, fact, only 
its infancy. start has been made with the Snowdon map, few 
copies which are distributed for inspection. map combines the 
features the Popular” with the coloured tints the Killarney” 
style. 

The chief points note are: (1) The increased size the 
(2) The adoption broad layer system, printed very transparent 
colours (3) The small number printings for the effects obtained. 

Only one blue plate used, and the woods are combined with the 
green tint the first layer. The number printings eight. will 
noticed that the engraved hill hachures, which have been discarded the 
Popular,” have been re-introduced this map. Several popular touring 
centres are now hand, and hoped publish least eight before 
next 

now come the quarter-inch map. was commenced originally 
1859, but was discontinued and was resumed 1884. its original 
form was engraved and published 1882 its known imperfec- 
tions.” Its appearance raised storm criticisms, which fully dealt 
with the Dorington Committee Report 1893. 

the revised quarter-inch was published its fully coloured 
form small sheets, and was produced large sheets, ten 
sheets covering England and Wales. 

This map was never satisfactory. was far too crowded many 
parts, and particular the roads were badly shown. The water, which 
was the original outline engraved plate, has always given trouble, 
the blue was overprinted the black rivers and streams, and registration 
was difficult. There were contours, and the hill shading certain 
sheets was very generalized and misleading. hill plates were made 
from brush drawings, which were screened and photographed. 
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This year two sheets the new Quarter-Inch” have been published. 
This entirely new map prepared follows 


(1) The outline, water and contours were drawn blues” the 
half-inch scale. 


(2) These were then photographed down the quarter-inch scale. 


(3) From the negative photo-etched copper plate was made the 
three drawings—outline, water and contours. 


(4) From these stones were prepared transfer. 

(5) From the various road and layer plates were made. 

The chief points note about this new quarter-inch map are: The 
abolition the hill shading and the substitution the intro- 
duction the the comparative clearness the detail 
only main roads are coloured green wood symbol; the water, being 
separate plate and not overprinted, much clearer. 

Before close would like draw the attention those interested 
Ordnance Survey maps the new types covers which have recently 
been introduced. They are the work Mr. Ellis Martin the Survey. 

Specimen portions the three new maps are reproduced, per- 


mission the Director-General O.S., the folding plate the end 
this 


Before the paper the PRESIDENT Colonel Johnston well known 
having been head the Overseas Branch the Ordnance Survey France, 
and especially interested the processes printing maps. has 


kindly consented give paper this evening, which shall all listen 
with interest. 


Colonel Fohnston then read the paper printed above, and discussion followed. 


Colonel WHITLOCK: the first place have express Sir Charles Close’s 
regret that not able here this afternoon hear this most interesting 
lecture. There one point asked the classification the 
roads the new one-inch map. Those roads were considered committee 
representatives from the War Office, Road Board, the Automobile Association, 
and officer from the Ordnance Survey, and their recommendations the 
present system road classification was adopted. you will refer the 
reference the southern margin the Popular Edition map you will see there 
are ten different classes but the main roads are easily seen, and 
think that the map one that will appeal motorists and cyclists and other 
people who use the road, Another point Colonel Johnston did 
that the new one-inch popular edition squared with two-inch squares. This 
enables any one judge distances pretty One other point con- 
nection with the map that Sir Charles Close would like bring forward 
the question the distribution. Lately the distribution wholesale agent 
has been abolished, and besides getting all the maps the bookstalls 
Smith’s and Wyman’s, now have system which hope every reputable 
bookseller will agent also. may Utopian, but hope the maps 
get more generally known, people who are going tours will ask for the maps 
the district they are visiting naturally they will ask for the ticket get 
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making these maps more popular well easily 


afraid they have not been very easy get the past—the Director-General 
hopes that the Survey will long way towards being self-supporting, and 
all can say that will the endeavour all connected with the Ordnance 
Survey reach that goal soon they can. 

Sir should like express admiration for the 
finish and clearness, seen them to-night, the Ordnance Survey maps. 
think may fairly say they compare very favourably indeed with the maps 
turned out any country the world. used consider the Swiss maps the 
most artistic, but obviously quite impossible compare the mapping 
two countries which differ entirely their general topography Switzer- 
land and England. There one small technical question which the interests 
another department should like refer Colonel Johnston’s opinion. 
Although was for many years employed the Indian Survey never was 
directly connected with any the map-producing offices but remember that 
the great difficulty they experienced any process which involved successive 
printings was that accurate registration. spite the efforts the 
reproducing staff would occasionally happen—in fact, constantly did happen 
—that one would find little minor streams wandering about over the tops 
the hills instead adhering their own particular valleys. Here see new 
tourist map, which the chief point note the number printings for the 
effects obtained. understand that the number printings eight. India 
were unable cope successfully even with two printings. Here are eight, 
and the results you see before you. appears perfect. 
should like ask there anything the method printing, the 
quality the material used, which leads such perfect registration. There 
great deal difference between the climate India and England, and that 
very probably the bottom the difficulty. During the process printing 
India there doubt liability for paper twist expand change its 
shape, and consequently destroy perfect registration, just there the 
actual business plane-tabling when the plane-table made wood—or 
indeed any other material. There always tendency districts where 
there great humidity for unequal expansion and contraction which entirely 
destroys the accuracy the original projection, think may possibly 
that the climate which affects the material used India for map printing. 
For that reason some time ago made effort persuade the Survey 
authorities have their small-scale maps brought out England instead 
India but that suggestion was not adopted, and there is, far know, 
the same difficulty present that there always was. There want perfect 
registration, although much better than used be. 

Colonel JOHNSTON: regards Sir Thomas Holdich’s remarks about 
registration, think Colonel Hedley will perhaps say something about the facts 
India, because was for some years the Calcutta printing branch but 
for ourselves naturally find climate plays very great effect, and found 
one the principal things first calender your paper. have known 
paper out much quarter inch. great deal must left 
the printer. the paper goes out, the printer stops once and waits until 
comes back right. regards the accuracy register, the chief point 
have your key plates. Build from your outline, and not try draw 
your roads transfer tracing-paper. much you can zinc which 
has already got the key it, then you are certain your paper right your 
register going right. 

Sir THOMAS HOLDICH You have not any specially prepared paper 
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Colonel JOHNSTON No. 

Colonel Sir CooTE happened the Ordnance Survey 
1898 when they were first making efforts introduce lithographic printing, 
and quite remember that some their first endeavours were rather primitive 
thing they realized themselves. They were the position learners for 
many years, but lithography has made great advances, and very gratify- 
ing see the beautiful results now turned out. India also was the position 
learner for many years. went out India myself from Southampton 
help the reproduction maps, and think may say they had great deal 
learn. Now, however, Calcutta they habitually print their one-inch and 
half-inch maps four and five printings, and they print their 1/M maps 
the International system, something like seven eight printings, and the 
results are very satisfactory. There are, course, difficulties arising from the 
climate, but they are not insuperable. The important thing keep your 
paper always the same condition, and especially put through the 
machine (calender it) before you put your first impression. may now 
say that the maps now printed India are excellent. The Surveyor-General 
and all the officers take great interest the map reproduction, and not 
consider their work finished when the topographical field-sheet has been 
completed. far the Ordnance Survey maps England are concerned, 
and the War Office like the one-inch popular map very much. For military 
purposes regard perfectly satisfactory. Nobody could help liking the 
tourist district beautiful production, but must recognize the 
fact that are not going get that map all over England, but only just for 
the popular tourist districts. For the rest the country shall merely have 
the popular edition. excellent and useful map, but there will many 
people who will regret that for the great majority the country the beautiful 
old engraved edition going disappear altogether. There are many people 
who actually prefer the old engraved edition with the hills black brown, 
the most beautifully coloured map. gives impression the hill 
features which you not get the popular edition, but the popular 
edition the accurate information there you look for it. like the new 
quarter-inch map. The only criticism which occurs that, although 
has been redrawn, think the old tendency accentuate roads com- 
parison with railways has not been corrected quite the extent might have 
been. the one-inch map you will see that the roads are much more 
prominent than the railways. have always thought that mistake, which, 
however, was impossible correct when once the map was engraved. 
Personally should have liked the railways little more accentuated 
comparison with the roads. 

Major MASON: There one question should like ask. When was 
mentioned that the light was assumed from the north-west and the shade 
thrown the south-east side the mountain, seemed that the 
northern hemisphere you ought have the light coming from the south, and 
the southern hemisphere the light coming from the north. these days, 
when fly over mountains, would not much easier pick your 
position the shade were shown the correct place? 

Colonel for the oblique incidence light maps, the 
light always has come from the north-west corner the only sheet which 
have prepared special light plates this Ilkley sheet does not appear 
the Snowdon sheet. 

The PRESIDENT have heard good deal from the map-makers. 
not know the map-users would like ask any questions. 
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Mr. REYNOLDS: should like ask there will any alterations and 
additions names, particularly the tourist district maps? Will there 
any additions? For instance, the old maps the Lake District there were 
many well-known peaks that were not named. 

Colonel JOHNSTON: There will extra names far that 
depends what the engraved plates. Those tourist plates are made 
from our one-inch outline plates. 

Colonel WHITLOCK: think will probably depend how much room 
there which put the names. 

Mr. The point is, would you add any information for tourists 

Colonel tourist map will replica the one-inch 
popular the regular one-inch series. There will but 
the convenience combination sheets. For instance, take the sheet 
Loch Lomond. get the same area you would have buy six regular 
series sheets, that saves tourist great deal money. 

Major-General Lord EDWARD GLEICHEN understand you say that 
these popular one-inch maps are approved for military purposes? ‘It 
occurs that one does not grasp the lie the ground anything like 
quickly one does the Ilkley sheet, even the old one. This one 
seems first sight merely give pink tinge, and does not differentiate 
the hills and valleys like the other. understood you say highly 
approved 

Colonel HEDLEY: has been accepted the War Office. 

Colonel understand that the boundaries are omitted 
future the one-inch map? have always found the Parish boundaries 
pretty useful. think they are left out will rather inconvenient. 
perfectly true not easy always distinguish between Parish boundary 
and footpath. Still, think good many people Parish boundaries are 
extremely useful. 

Colonel JOHNSTON: think there question about it. The Parish 
boundaries have gone for good out the one-inch map. Changes like that are 
bound inconvenience people, but the other hand the concensus 
opinion was that the boundaries should only shown the large-scale maps, 
the six-inch maps. 

Colonel There are several maps provided for the very purpose 
Colonel Pitt wants, showing the whole the county, urban district, and 
rural district boundaries the half-inch scale, called the Local Government 
Board diagrams. 

Colonel Might ask the colours these map covers would fast, 
because when issued red covers the great trouble was that they got wet 
the colour came off? 

Colonel JOHNSTON Yes. 

The PRESIDENT: are much indebted Colonel Johnston for his 
interesting account the development the present map from the original 
engraved map, which was certainly beautifully and finely executed. One 
always rather suspicious that the engravers may allow their pens run away 
from themselves depicting mountains, but believe really accurate 
well beautiful. The whole tendency map-making has been the 
direction greater practicality. But these latest maps, while they are more 
practical use than the old map, have not sacrificed their beauty. Perhaps some 
may think that the old engraved map was more beautiful still, there 
great deal beauty too the latest. are impressed the anxiety shown 
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the Ordnance Survey meet the wishes the public inquiring very 
carefully into their actual needs and satisfying them far they can. 
are glad hear that the Ordnance Survey ‘are making their aim, far 
possible, make the Ordnance Department self-supporting. Speaking 
Anglo-Indian, know how very poor the old Indian maps were, except that 
quarter-inch engraved map, which was very beautiful one. The first litho- 
graphic maps were certainly very rough and disgraceful altogether. The ones 
that have been recently turned out, though not the standard the 
Ordnance Survey—for more difficult, account the climatic conditions 
India reproduce maps—are certainly improvement. And those 
conditions are being mastered, perhaps some day the Indian map will 
equal the English. will only ask you accord very hearty vote 
thanks Colonel Johnston for his most interesting lecture. 

Colonel JOHNSTON regard the question the engraved maps, has 
been pointed out that the public particularly love engraved map, but 
interesting fact that the two engraved forms, that say the outline 
and the outline with the hills, seventeen the former were sold one the 
latter and please not forget that the engraved form map will still exist 


the outline edition, which will, however, printed from stone and not from 
the copper plates. 


THE ISLANDS AND CORAL REEFS FIJI 
Davis 


Emeritus Professor Harvard University; Medallist 
R.G.S. 1919 


(Continued from page 45.) 


OST the barrier reefs the open Pacific encircle volcanic 

The barrier reefs themselves give little evidence regarding the 
conditions and processes their origin. observer may walk along the 
reef flat and ponder deeply wishes, but long looks the 
reef alone, can find evidence that will guide him logical choice 
the true theory from among the six eight competing hypotheses reef 
formation. for this reason that the origin atolls difficult 
discover, for atolls there nothing but the reef seen. But 
soon the observer turns his attention from barrier reef the volcanic 
island that encircles, his problem becomes more soluble; for the 
featurés volcanic islands well the relations the reef limestones 
the island rocks, may discover valid evidence past conditions 
and processes, concerning which the reef itself gives hint. 

island had stood still while barrier reef grew outward, 
Murray supposed, the island would more less dissected, but the 
island shoreline would without embayments, and extensive delta 
plain composed volcanic detritus would built forward into the lagoon 
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front every valley mouth. island had risen during reef 
formation, Guppy supposed, elevated reef limestones would found, 
and where streams cut through them, the limestones would seen 
lie conformably upon non-eroded volcanic beds. islands sank 
various amounts while reefs grew upward, Darwin supposed, quite 
another group features should expected, will more fully stated 
below. the islands stood still and the ocean rose and submerged their 
flanks while reefs grew off shore, still another group features would 
result. The peculiar island forms that should associated with each 
theory reef formation need not stated fully here, they have been 
considered elsewhere. will suffice our present needs attend chiefly 
Darwin’s theory, because that theory that the Fiji Islands lend 
unquestionable support. But first brief historical statement concerning 
the interpretation the reefs the Fiji group must made. 

Darwin had few records the occurrence barrier reefs and atolls 
Fiji when the first edition his famous book, ‘The Structure and 
Distribution Coral Reefs,’ was published 1842. The archipelago 
was therefore coloured blue his chart, indicating region subsidence. 
For the second edition, published 1874, had information 
regarding the islands and their reefs from Dana, confirming his earlier 
records, and the blue colour the chart was therefore retained. Since 
then, several observers the Fiji reefs have doubted contradicted 
Darwin’s conclusion. 

Murray visited Fiji the and presumably included that 
group his general statement: are abundant evidences 
elevation coral-reef regions recent times, but direct evidence 
(Proc. Roy. 12, 1888). later made more explicit 
statement regarding Kandavu: “It was here that, not being able 
apply Mr. Darwin’s theory explanation the phenomena the 
Kandavu reefs, commenced doubt altogether.... The more 
observations accumulate the more does seem probable that there 
never was barrier reef atoll formed after the manner required 
Mr. Darwin’s 40, 222; 1889). 

Gardiner, who made detailed studies various Fijian reefs their 
zoological relations, concluded that very unlikely that subsidence 
has been one the determining factors the formation the reefs 
Fiji most the other reefs the and added that his 
observations afforded “strong reasons against Darwin’s and Dana’s 
theories the structure and origin coral reefs general, and those 

Attention was called Guppy the elevated reefs the eastern 
islands Fiji, and the uplifted marine deposits containing foraminifera 
Suva the south side Viti Levu, and from such records 
cannot doubt that these facts had been known Mr. 
Darwin, would never have placed the Fiji Islands area subsi- 
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dence” (Scot. Geog. Mag., 1888), The same painstaking observer, 
after making the closing years the last century elaborate study 
Vanua Levu, which, however, much more attention was given 
petrography than physiography, reached the simple but believe 
erroneous conclusion that the history that reef-encircled island one 

The extensive examination the Fiji Islands and reefs Agassiz 
during which found many elevated reefs, led him the 
following generalizations islands the whole group have been 
elevated, and since their elevation have remained nearly stationary 
exposed great and prolonged process denudation and 
aerial and submarine erosion, which has reduced them their present 
height. ‘These atolls and islands, surrounded part wholly 
encircling and barrier reefs, have not been built (as claimed Dana 
and Darwin) the subsidence the islands that they enclose. 
are not situated area subsidence, but the contrary area 
elevation. The theory Darwin and Dana therefore not applicable 
the Fiji Islands” Mus. Comp. 33, 135 1899). 

Finally, reference may made noteworthy address coral reefs 
Sir Archibald Geikie 1883, which said: “In face the 
evidence which has now been accumulated, can longer regard the 
accepted theory generally applicable” part the accumu- 
lated evidence being that has taken place even areas where 
barrier reefs and atolls are vigorous growth. Such association 
upheaval with assumed general subsidence requires, the subsidence 
theory, cumbrous and entirely hypothetical series upward and down- 
ward movements,” and therefore discredited (Proc. Edin. Phys: 
Soc., 27, 1883). This opinion, although announced thirty-six years 
ago, still expresses the anti-Darwinian view Fiji nevertheless, precisely 
such series upward and downward movements has taken place there, 
and reef formation has been repeatedly associated with the movements 
subsidence, the sequel will show. 


the coral-reef problem were settled authority rather than 
argument, the foregoing statements would suffice disprove the origin 
the Fiji reefs upgrowth during the intermittent subsidence their 
foundations. But different settlement the problem must reached 
when, after inspection number Fiji Islands, careful examina- 
tion made Murray’s, Gardiner’s, Guppy’s and Agassiz’ writings. Such 
examination shows that, while they took account the evidence for 
upheaval provided elevated reefs, none them gave adequate attention 
three other considerations which, while not contradicting the upheaval 
certain islands Fiji certain times and certain amounts, clearly 
demonstrate the subsidence the same other islands other times 
and other amounts, and clearly establishes close relation between 
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island subsidence and reef upgrowth. The evidence for subsidence that 
comes from each one these considerations corroborated the 
evidence from the other two this gives strong support for Darwin’s theory, 
and the same time completely excludes all theories that explain reef 
outgrowth still-standing rising islands. The neglected considerations 
are the embayed shorelines the reef-encircled volcanic islands, 
(2) the unconformable contacts the reef limestones with their founda- 
tions, and (3) the disposal detritus from the deeply denuded volcanic 
islands. But before considering these essential matters, desirable 
understand clearly the essential features Darwin’s views coral-reef 
formation. 

The most notable feature treatment the coral-reef 
problem its mature and well-balanced broad-mindedness. Other sup- 
positions than upgrowth during subsidence were duly considered. Out- 
growing reefs stationary foundations were recognized possible 
occurrence, and example broad reef, supposedly formed out- 
growth, was instanced but this process was rejected for most barrier and 
atoll reefs because inconsistent with the production lagoon from 
fathoms deep between barrier reef and its central island, 
within atoll, Darwin thus not only anticipated Murray’s theory 
outgrowing reefs, but also recognized that lagoons are the seat sedi- 
mentation, and therefore wisely disregarded their excavation solution, 
process which was later advocated Semper well Murray, and 
considerable degree Agassiz, but which contradicted the detailed 
studies more recent observers. 

The upgrowth barrier reefs the margin platforms marine 
abrasion was also considered Darwin, following suggestion made 
missionary the Society Islands shortly before the voyage the 
but this origin for barrier reefs was rightly rejected, because their 
central islands not show cliffed borders they should platforms had 
been cut around them waves. Yet similar view was later advocated 
Guppy, and modified form Agassiz. 

The upgrowth atoll reefs the margin mountainous islands, 
completely truncated marine abrasion, was discussed and rejected 
Darwin because the depth atoll lagoons could not thus accounted 
for; yet Wharton afterwards ‘advocated the same idea without noting 
Darwin’s rejection and without recognizing the many difficulties that 
involves. Daly’s modification this idea his glacial-control theory 
ingeniously successful avoiding the difficulties that Wharton over- 
looked, but involves other difficulties that are, the best 
judgment, insurmountable, will further explained later page. 
Darwin also considered and rejected the formation atolls the worn- 
down base uplifted coral islands, because the depth the lagoons 
could not thus accounted but Agassiz revived this hypothesis and 
adopted it. 
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was therefore only after fair-minded consideration various other 
possibilities that Darwin adopted the theory reef upgrowth during island 
subsidence giving the best explanation for the varied phenomena 
barrier reefs and atolls. The subsidence the island foundations was 
recognized variable rate and amount: subsidence supervening 
after long intervals rest” was thought “the ordinary course 
events.” Although the production barrier reefs and atolls was seen 
involve long-continued subsidence small average rate, the possibility 
more rapid subsidence was recognized, and its results replacing 
barrier reefs fringing reefs higher level, well submerging 
atolls, were clearly thought out, will shown later section. 
Subsidence one region was held Darwin contemporaneous 
with elevation another alternation subsidence and elevation the 
same region was considered, and specific instances were given islands 
some which elevation had followed subsidence, while others 
subsidence had probably followed elevation and each these cases 
the formation barrier reefs atolls was understood have taken place 
during the time subsidence. These last possibilities are importance, 
because they unwittingly represent the complicated succession events 
Fiji. indeed reason the elasticity Darwin’s theory that 
able, far better than any other theory, explain the formation the 
Fiji reefs during the complicated succession upheavals and depressions 
which the various islands that group have suffered different measures. 
Yet spite the breadth treatment that the theory intermittent 
subsidence received Darwin’s hands, the three considerations above 
mentioned essential importance the study fringing and barrier 
reefs were overlooked his discussion, they were the discussion 
coral reefs later observers, such Rein, Semper, Murray, Guppy, 
Agassiz, and others. Not only so, many general statements the coral- 
reef problem, from the famous address Sir Archibald Geikie 1883 
the review Daly’s Glacial-control theory Holmes the 
Geographical ournal for November 1916, give insufficient attention 
attention all the three neglected but essential considerations, namely, 
the embayed shorelines reef-encircled islands, the unconformable 
contacts reef limestones with their foundations, and the disposal the 
detritus that has been removed from maturely dissected islands within 
encircling reefs. these considerations must therefore all the 
more carefully examined here. 


The Embayed Shorelines Reef-encircled Islands 


Nearly all the islands and continental coasts that are bordered coral 
reefs have embayed shorelines. Darwin knew this true some 
cases, but did not recognize how generally true is, nor did understand 
the meaning it. Dana, Darwin’s junior four years day and his 
successor young naturalist Pacific voyage about the same 


Embayment Ngau enclosed close-set Sloping spur has cliff 


end 
Phot. Stinson 


Levuka east side Ovalau, looking south. Town two adjacent 


villas adjoining spurs 
Phot, Stinson 


Atuana bay beyond first spur cliff-backed embayment south coast Hiva- 


hoa, Marquesas, probably due landslide 


Small bay Hiva-hoa, Marquesas. Young cliff and platform cut spur 
present sea-level, sloping face earlier and higher cliff whose base probably 


submerged 
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interval, first explained the origin shoreline embayments subsidence, 
and showed how strongly they support Darwin’s but his views 
this matter were very generally overlooked for many years, showed 
seven years ago the centenary Dana’s birth. 

indeed only the last twenty-five years that Dana’s principle 
shoreline development has received due share attention Crosby 
and Vaughan the West Indies; Andrews, Hedley, and Marshall 
and few others elsewhere. The principle is, brief, 
that land surface subsides after valley systems have been eroded upon 
it, its new shoreline must irregular; the inter-valley ridges will stand 
forth points, the inter-ridge valleys will entered embayments 
and conversely, shoreline show many alternations ridges ending 
points and bays entering valleys, must have been submerged after 
its valleys were eroded. This principle illustrated over and over again 
The partly submerged valley Mbuala bay the west side 
Ono seen looking inland Plate similarly submerged valley 
Ngau, north-east Ono, seen looking seaward Plate The 
original size the embayments somewhat diminished their heads are 
filled with delta flats, and less their enclosing points are cut back low 
Dana surely understood this, for explicitly stated that the sea 
does not cut embayments out the land, but tends, after embayments 
are produced subsidence, destroy them cutting off the intervening 
land points. 

important supplement Dana’s principle that the submergence 
indicated embayed shorelines may have been produced well 
rise the ocean surface upon land fixed level the subsidence 
these changes and herein lies new complexity the coral reef problem, 
will further discussed below. For the present, embayed shorelines 
will taken only prove submergence. 

The shorelines the volcanic islands Fiji are nearly everywhere 
embayed, and the embayments always occupy the prolongation valleys. 
The deltas the bay heads are usually occupied native villages, 
Plates and shorelines are found recently elevated 
islands that, like Kambara and Mango, consist wholly partly coral 
limestones, and certain islands like Taviuni, where young volcanoes 
have been built up. 

The shoreline Ono, Fig. may taken type for most the 
Fiji islands the sinuosity the line was originally somewhat greater than 
now, for deltas have partly filled the re-entrant embayments, and small 
cliffs have truncated the salient spur ends. heavy line added 
Fig. following the inner border the delta flats and restoring the lost 
spur ends, order illustrate the original pattern the shoreline. 
soon these facts are recognized, submergence must accepted. More- 
over, inasmuch the island valleys are now invaded the sea, sub- 
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mergence must have taken place after the islands had been submaturely 
maturely dissected; and the latest submergence must have been 
recent date, because the bay-head deltas are usually small. The volume 
detritus that the deltas represent the smaller islands most cases 
negligible fraction the total detritus that had been removed the 
excavation the valleys previous submergence. But the larger 
islands some the former embayments are now completely filled delta 


Fig. 4.—Ono from Admiralty Chart with heavy line added to show shore pattern before 
bay-head deltas were formed 


plains, such those the Rewa and the Navua, rivers large volume 
the southern side Viti Levu. 

The amount submergence island like Ono not well shown 
the present depth water the entrance the bays, for they have 
been more less filled detritus. better shown the depth 
which the slopes the bay-side spurs must prolonged, with gradually 
decreasing declivity, until they meet the streamline the drowned 
but even this measure will too small, for the former mouth 
the inclined streamline the now drowned valley was undoubtedly 
farther seaward than the present bay mouth. The embayments Kandavu 
and Vanua Levu are such form and dimensions demand, when 
thus interpreted, submergence from 500 800 feet for their production. 

The sinuosity embayed shoreline will small the early 
stages submergence submaturely dissected volcanic island 
moderate size, for its valleys, eroded before the embaying submergence 
took place, are steep. apparently for this reason that the embayments 
Totoya (Plate 4), Ovalau (Plate 6), and certain other islands, 
not penetrate far inland for even their deltas were removed and 
the initial sinuosity the embayed shoreline were thus revealed, the bays 
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would not large. But the larger island, the larger its rivers, and the 
sooner they will deepen their valley-lines gentle fall; and the partial 
submergence large and deeply dissected island will produce long 
bays. apparently for this reason that the bays along the north coast 
Vanua Levu are extensive, spite the good-sized deltas already 
built their heads medium-sized streams. Large rivers will course 
rapidly shorten their embayments filling them with deltas, and 
probably for this reason that the embayments Viti Levu, the largest 
island, are not very pronounced its deltas are known extensive, 
above noted. 

later stage deeper dissection and greater submergence, when 
the shoreline lies about half the original island height, even small 
island may take skeleton form, with slender out-branching land arms 
interlocked with far in-reaching sea arms. Yendua, small island west 
Vanua Levu, and Ngamia, close the northeastern end Taviuni, 
seem represent this stage. the penultimate stage nearly complete 
submergence, the initial island will represented one several 
mountain-tops, too small include any well-marked valley-heads and 
hence little embayed. Such are the small central islands (exclusive 
Thombia) enclosed Budd reef, northeast Taviuni, and the several 
small islands near Ono enclosed the Great Astrolabe reef. ‘The North 
Astrolabe reef, almost atoll, has only single low rocky island surviving 
its centre the diameter the island but little greater than the height 
the lighthouse that now stands upon it. Submergence comparatively 
recent date and variable amount must therefore regarded 
teristic many members the Fiji group. 


important note that mountainous volcanic islands well 
bold continental coasts outside the coral seas are vigorously attacked 
waves and cut back cliffs, may seen Tristan Cunha and 
St. Helena the South Atlantic, and along the coast Normandy nearer 
home. attack ocean waves usually cuts back cliffs along the shore 
faster than valleys are deepened small streams the land slopes; the 
valley mouths are then left hanging above the shoreline. The absence 
such shore cliffs the Fiji Islands shows that the cliffs were ever cut, 
they are now lost sight submergence, and that practically 
cutting has taken place after the encircling reefs were established. 

true that low bluffs have been cut the ends some bay- 
enclosing spurs; but the visible presence shallow rock platform, 
which stretches short distance forward from the base the bluff, shows 
that such bluffs are the work the lagoon waves present sea-level. 
few islands, like Ovalau (Plates and 6), well certain parts 
Vanua Levu, have strong cliffs the end some their spurs; but 
brief examination suffices show that such cliffs are the result subaerial 
erosion acting slanting volcanic beds different resistance, for similar 
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cliffs occur various heights above sea-level the island spurs. The 
shoreline has been brought these cliffs submergence after the cliffs 
were formed. base the cliffs known the John Wesley bluffs, 
the northern coast Kandavu (Fig. lower view), seems plunge 
below sea-level into blue they are exceptional features uncertain 
origin. 

All this manifest enough; indeed, the only trouble connection 
with Dana’s principle is, not the demonstration its validity, but the 
explanation its neglect number noted observers who have other- 
wise shown themselves painstaking, experienced, and proficient. 
Further discussion the problem would necessary if, instead 
neglecting Dana’s principle, these observers had said, Fiji Islands 
all have embayed shorelines, they had been recently submerged but 
careful examination shows that the embayments are really due 
some other cause than but such statement was made. 
responsibility had been felt for the physiographic features 
the volcanic islands. Kandavu, where Murray gave Darwin’s theory, 
most beautifully and elaborately embayed, large-scale chart, 
better still trip round the island, will show yet the naturalists 
saw evidence submergence the embayments. The northern coast 
Vanua Levu, which Guppy saw repeatedly, entered long arms 
the sea, which would longer still they had not been shortened 
deltas, some which sugar plantations are now established and the 
shorelines many volcanic islands visited Gardiner and Agassiz 
their extended journeys Fiji are indented various degrees. 
neglect the evidence submergence provided embayed shore- 
lines therefore aspect the coral-reef problem that should treated 
from psychologic rather than from physiographic point view. 

recent years due attention embayed shorelines has been given 
several observers, noted above. Two students the Fiji reefs also 
have given some consideration the embayed valleys the central 
islands. Andrews was engaged Agassiz visit the islands 
1898, shortly after his graduation from the University Sydney paid 
especial attention the elevated limestones the eastern part the 
group. His report (1900) makes mention embayed shorelines but 
few years later, after had grasped the main principles modern 
physiography,” wrote admirable account part the eastern coast 
Australia, which the embayments the shoreline were interpreted 
indicating submergence, association with which the upgrowth the 
Great Barrier reef the Queensland coast has taken place Geol. 
Surv. 1903) and more recently has restated his conclusions 
regarding Fiji, and has interpreted the embayments Viti Levu and 
Vanua Levu indicating submergence association with which the 
barrier reefs those islands have been formed upgrowth (Am. Sci., 41, 
138; 1916). 


7 
7 
7 
| 7 


w* 


THE ISLANDS AND CORAL REEFS 209 


Gardiner, during his excellent studies the Fiji reefs 1897, also 
took some account embayments, but his interests were largely zoological. 
quoted Dana’s views the origin embayed coasts, but sceptically 
added “Such evidence applied volcanic islands is, submit, very 
doubtful” (Proc. Camb. Phil. 1898) the radial furrows 
the slopes volcanic island were many possible origins that 
they could not safely regarded valleys subaerial erosion, and hence 
the sea arms which enter the furrows should not accepted indicating 
submergence. 

The caution thus shown commendable enough, and would have been 
still more had been followed critical examination the island 
forms which the doubt regarding their origin might have been dispelled 
for such examination makes clear that volcanic islands may hold 
embayments not only partly submerged valleys subaerial erosion, but 
also moderate re-entrants defined shallow troughs between salient 
lava-flows, Taviuni greater re-entrants, with cliffs their heads, 
caused large landslides, such appear occur the Marquesas 
Islands (Plate 7), the re-entrant space between two confluent cones, 
mentioned below. And inasmuch shallow troughs between lava-flows, 
re-entrant spaces between confluent cones, and the cavities craters, 
calderas, and rift valleys may all formed telluric processes any 
level above below the sea surface, the occupation such cavities 
the sea does not prove submergence. But the critical examination 
island forms also shows that valleys erosion are quite another 
appearance from these various cavities, and when valleys erosion are 
invaded the sea submergence cannot doubted. 

not the embayment the little Thombia crater, but the unustal 
depth the Budd-reef lagoon, taken connection with the elaborately 
embayed shorelines the maturely dissected islands Ngamia, Rambe, 
and Vanua Levu, further southwest, that indicates submergence the 
northeastern part Fiji. not merely the presence sea-water 
lagoon the Totoya caldera, but the embayment the many valleys and 
ravines the inner well the outer shoreline the Totoya ring 
—one the inner bays shown Plate 4—that, taken with the embay- 
ments Matuka and other islands thereabouts, indicates submergence 
south-central Fiji. 

Critical study recognizes, furthermore, that volcanic islands may con- 
ceivably have surface inequalities unknown origin, other than craters, 
calderas, rift valleys, landslide re-entrants, valleys snbaerial erosion. 
Hence, before embayment interpreted indicating submergence, 
the furrow depression that occupies must shown unlike 
erater, caldera, rift valley, any other imaginable cavity, and 
much like the distal part valley erosion, that other explanation 
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the embayment than the partial submergence eroded valley 
pragmatically conceivable. for this reason that the earlier pages 
this article gave particular attention the erosional history the Fiji 
Islands. Their deep and mature dissection was explicitly pointed out, for 
evidently only after observer convinced the erosional origin 
the valleys volcanic island that the occupation their lower ends 
arms the sea compels him believe that the island has been partly 
submerged. 

Hence may now repeated, with special reference small 
island like Ono, larger island like Kandavu, that their embayments 
all head smaller greater valleys the island slope, and that the 
valleys when followed upstream branch little side valleys ravines, 
each valley being drained stream proportioned its size, and each 
group valleys constituting branchwork system, the members which 
communicate with one another and have such nice adjustment their 
that they join each other accordant level circumstance 
which would,” Playfair long ago well phrased it, infinitely im- 
probable each these valleys were not the work the stream that 
flows it.” Moreover, the sides the embayments are indented 
many little coves which manifestly occupy partly submerged branches 
the main valley, the small streams these branch valleys being dis- 
membered from their fellows because the larger stream the main valley 
betrunked. One might here well adopt the legal phrase, and say 
regarding each embayment, This indenture witnesseth 


While eminently proper not apply Dana’s principle before 
examining the origin the furrows which the embayments occur, 


Fig. Makongai, looking (2) Wakaya, looking south 


unnecessary scepticism hesitate its application after their 
origin well certified. occasional occurrence rifts not unlikely 
rift may indeed suspected Moala, above noted, and another 
Kandavu near the John Wesley bluffs its northern coast, where several 
are truncated bay side even alignment they were cut 
off; but far the best example escarpment fracture that saw 
Fiji the unique island Wakaya, Fig. (lower view), miles east 
Ovalau. 
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This small island, measuring miles length but much less breadth, 
not volcanic cone but monoclinal mass lava-beds, sloping 
moderate angle the east, and falling off steep cliffs the west; its 
crest nearly 600 feet height, its eastern slope well furrowed 
valleys erosion, its western cliffs are little indented. There can 
reasonable question that the island has been formed tilting block 
lava sheets; and the valleys its eastern slope have embayed 
mouths, must have suffered submergence since was tilted and eroded. 

Ten miles the north Wakaya stands Makongai, Fig. (upper 
view), little Ono, miles diameter, with its simple conical mass 
furrowed well-defined system radial valleys, all embayed their 
mouths, emphasize the exceptional form the Wakaya fault block. 
But although rifts and fractures are thus recognized occasional 
occurrence, far beyond reason think that every radial furrow 
erosion. therefore with good warrant that embayments valley 
mouths are accepted proof submergence. 

Indeed, had not the several eminent students Fiji reefs, above 
named, given little heed the pattern and the meaning the 
island shorelines, the embayments would not have here received the 
detailed attention that has been given them. fact seems 
that zoological observers who study corals and other marine organisms, 
like botanical observers who study plants, give more attention island 
forms than physiographic observers who study island forms give the 
plants that clothe the island slopes, the corals and other organisms 
that form the reefs which encircle them. Hence, spite the inattention 
botanists and zoologists shorelines, the evidence for submergence 
that physiographers find embayments valid. The recent submergence 
many Fiji islands indisputable, and the submergence amounts 
several islands 500 feet more can reasonably explained only 
subsidence. This being understood, may pass the second the 
three essential considerations. 


Unconformable Contacts Reef Limestones with their Foundations 


When the contact fringing reefs with the rocks island shore, 
elevated reef limestones with the rocks island slope are 
examined, they are found practically all cases unconformable 
that is, the surface the foundation rock beneath the limestones found 
have suffered erosion before the reef limestones were deposited upon 
it. the form the eroded surface such would produced 
subaerial erosion and not marine abrasion, one must conclude that the 
volcanic foundation rocks had stood above sea-level for significant 
period time before they were submerged and covered with the marine 
limestones that now lie upon them. the limestones are now above sea- 


for 
tly 
all 
its 
m- 

is- 

ral 


212 THE ISLANDS AND CORAL REEFS 


level, their emergence must have taken place after the submergence which 
permitted their unconformable deposition. 

This aspect the coral-reef problem has geological flavour and there- 
fore will not treated length here but should said that, excepting 
the small elevated reef Walu bay, Suva, which lies conformably between 
inclined delta-like beds muds containing marine fossils and 
locally known soapstone,” all the other elevated reefs well prac- 
tically all the sea-level fringing reefs Fiji lie unconformable contact 
foundation surfaces subaerial erosion. The same true nearly 
all the elevated and sea-level reefs elsewhere which have found detailed 
records. Hence submergence, probably due local subsidence the 
foundation, must have, rule, preceded accompanied reef formation. 
may noted passing that the above-mentioned soapstones are 
the uplifted marine beds which Guppy regarded contradicting the 
supposed subsidence Viti Levu; but reality they seem give 
evidence two periods subsidence for well could make out 
their structural relations they lie unconformably eroded slope 
older volcanic rocks, and they are without question overlaid unconform- 
ably the younger sea-level reef-limestones the southern coast. The 
island must have long ago stood higher than now while its volcanic slope 
was eroded must have subsided lower level than now while the 
soapstones were deposited must have risen higher level than now 
while the soapstones were suffering and must then have been 
moderately submerged order give the soapstones their present 
embayed shoreline and permit the formation their unconformable 
reef border. 

However remote these structural considerations may from 
zoological study existing coral reefs, they are indispensable study 
the conditions under which coral reefs have been formed; yet the 
important principle unconformable contacts, known and accepted for 
over century, has been even more generally overlooked the study 
coral reefs than Dana’s principle shoreline development. true 
that Walther applied his study coral reefs the Red Sea, and 
certain Dutch and American observers have applied the East Indies, 
but has generally received attention. Foye, recent geological 
student Fiji, one the very few observers who has recognized the 
nature reef-limestone contacts those islands and interpreted their 
meaning. His results are clear and explicit. They apply particularly 
the Lau Islands, eastern subdivision Fiji, where rings elevated 
limestones, more less eroded since their elevation, lie unconformably 
upon eroded volcanic nucleus. Regarding these Foye says, The 
elevated reefs eastern Fiji were deposited all known cases uncon- 
formably eroded surfaces volcanic rocks. Atolls and barrier reefs 
were among the forms developed during this period (Proc. 
Acad. 309; 1917). The elevated limestones the Lau 


7 


oF 


N 

\ 
iY 
\A wy 

GaN 
/ N Y 
YY 
, / \ \ 
M4, 
‘ 


-> 


VPS 


For explanation 


stages the evolution shore features and reefs subsiding island. 


Twelve block diagrams showin 


see note, 215. 


10. Fungasai harbour, north coast Tutuila, Samoa, looking northwest 


11. Young cliff and platform feet above sea, cut face more mature cliff with 
base probably submerged south coast Tutuila, Samoa 
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Islands were deposited eroded surface volcanic rocks which 
subsided accordance with the principles Darwin’s theory. There 
is, therefore, positive evidence subsidence the Lau Islands, and 
very good evidence that barrier reefs and atolls were developed [in these 
islands] during such (Amer. Sc., 43, 349; 1917: see also 
Proc. Amer. Acad., 54, 1918). 

Foye’s detailed evidence for the islands Vanua Mbalavu and 
Lakemba deserves careful study for shows that the very islands which 
had previously been taken prove that the whole Fiji has been elevated, 
prove the first place that the elevation was local and not general, and 
the second place that the local elevation which reef limestones were 
laid bare was preceded subsidence during which they were formed 
(Proc. Amer. Acad., 54, 46,50; 1918) own observations Vanua 
Mbalavu led similar results (Amer. 40, 258 1915; 
Acad. Sci., 1916). These conclusions necessarily outweigh 
the adverse opinion other observers who took account uncon- 
formable contacts. Indeed, the conclusions concerning these two islands, 
well concerning certain other members the Lau district having 
similarly compound structure, gain additional importance when 
recognized that since their last emergence they have suffered large 
amount erosion, for their reef limestones are now elaborately dissected, 
while further southwest other limestone islands, Kambara, Vatu and 
Fulanga, are little dissected hence emergence has taken place hereabouts 
different dates. Furthermore, the little dissected islands stand 
various hence their emergence has been different amounts, 
and the same true for the dissected islands far their initial forms 
can reconstructed. Finally, while these diverse changes were taking 
place eastern Fiji, number islands the centre the group appear 
have been subsiding, for their shores are well embayed, they bear 
elevated limestones, and their sea-level reefs are narrow that they 
cannot have stood long their present attitude. Fiji therefore 
characterized diversity movement that is, depressions well 
elevations, both movements seeming different amounts and 
different dates different islands. characterize the entire group 
occupying area elevation inadequate. 

The factor unconformity the coral-reef problem given fuller 
treatment essay that submitted 1917 the Geological Society 
London, and that has been lately published Science Progress, vol. 13. 
may now advance the third the three essential considerations. 


Disposal Detritus from Dissected Volcanic Islands 


volcanic activity finally ceases after volcanic island has been 
built above sea-level intermittent eruptions, three processes will 
thereupon take advantage the opportunity continuing the work 
which they had previously attempted accomplish during quiescent 
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periods between eruptions. These processes are (1) erosion the island 
slopes rain and (2) abrasion the island margin waves 
and (3) construction fringing reefs reef-building organisms, the 
minute larval forms which, floating passively, are brought sea 
currents from other coasts where reefs have already been established. 
have recently discussed the interaction these processes some detail 
(Bull. Geol. Soc. Amer., 29, 1919), and will here present the matter more 
briefly the following paragraphs. 

The erosion the slopes young volcanic islands the process 
valley cutting has already been considered affecting the form such 
islands; must now considered providing large volume 
detritus which discharged the shoreline, the shore being non- 
embayed long submergence has not taken place. Detritus also 
detached large volume from the shore waves their work cliff 
cutting, and the total supply swept about, forming long-shore beaches 
and off-shore deposits. Fringing reefs may the same time locally 
initiated the attachment individual corals and other organisms 
the firm rocks lava-stream salients. saw fine example this 
embryonic stage reef formation, may called, lava point 
the island Ambrym the New Hebrides, where the long beaches 
either side the point had coral growth whatever; they were 
composed black volcanic sand without any coral fragments. 

the young island only mile diameter, the small amount 
detritus discharged its streams and detached the waves may 
swept off into deep water; reef-building corals may then establish them- 
selves and advance from discontinuous embryonic beginning fully 
developed fringe, whereupon wave attack the island margin will 
weakened prevented. Mehetia, young and yet unfurrowed cone, 
1060 feet height with well-marked summit crater, the easternmost 
member the Society group, may perhaps exemplify this condition 
present, described Agassiz, cliffed the southeastern windward 
side, and has few coral patches western point Mus. Comp., 
vol. 28, 1903). But the several processes operation are yet 
too little developed show whether abrasion reef growth will 
eventually gain the upper hand indeed, eruption has ceased recently 
that may renewed and overwhelm the present island with new lava- 
flows and ash-showers. 

The small amount detritus discharged the short streams 
small cone like Mehetia may maintain breaches the fringing reef, but 
can hardly bury and extinguish it. But larger and higher island 
with heavier rainfall and stronger streams, the discharged and detached 
detritus may abundant that will soon smother any incipient reefs 
the undefended island will then abraded and cliffed all around its shore- 
line, while furrowed valleys down its slopes. The cliffed shores 
Mbuke Levu Kandavu, and Taviuni also, seem exemplify the 
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early reefless stage the abrasional process young volcanoes. 
Thenceforward, long the island remains fixed long 
subsides very slowly, beach cobbles and gravel will overspread the 
rock platform that cut the waves the base the retreating cliffs, 
and corals will find opportunity form reefs. Reunion appears 
this stage, have elsewhere explained (Proc. Nat. Acad. Sci., 
its slopes are submaturely dissected, its margin strongly cliffed 
and well beached, section Plate and only small part its 
circuit fringed with reefs. 

the supply beach detritus continuously maintained from the 
valleys and cliffs still-standing very slowly subsiding island, there 
seems good reason why the island should not time com- 
pletely truncated the waves. After the loose detritus swept off 
from such truncated foundation, atoll reef might grow there but the 
enclosed lagoon should not expected have depth 
fathoms. 

any stage the sequence these events, the island elevated, 
new sequence the same kind will initiated .on the new shoreline» 
and reefs will still fail development. But instead standing still 
very slowly subsiding during the progress abrasion, the island begins 
subside more rapidly, then its valleys will embayed, section 
Plate 9;* and under this new condition the stream detritus will 
detained bay-head deltas, the waves will beat ineffectually the half- 
submerged cliffs and detach few fragments from the clean-washed rock 
faces. Corals will thereupon find abundant firm rock surfaces which 
form fringing reefs and reef growing from the off-shore bottom 
may eventually transformed into barrier reef shown the near- 
side section block subsidence continue proper rate. But 
long pause subsidence ensue before the barrier-reef lagoon gains 
notable width, the embayments and the lagoon will soon filled 
stream deltas (broken lines), and the outwashed detritus will thereafter 
spread upon the reefs until smothers them and kills the corals, 
section Then the sea waves will wear away the dead reef and time 
resume their attack the cliffs, and cut them back but higher level 

The twelve block sections Plate are intended represent successive conditions 
slice subsiding volcanic island, the supermarine surface being continually 
eroded subaerial processes, and the shore being abraded sea waves when not 
protected The near side each block shows inferred structures section 
volcanic rocks are here shaded with close-set vertical lines abraded detritus dotted 
coral reefs are shown close-set horizontal lines lagoon deposits spaced nearly 
horizontal lines external reef deposits spaced slanting lines. The left ends blocks 
are shown, but the far edges these blocks are cut away reveal the face 
the blocks beyond. Similarly, the lower left corners blocks are preserved, 
the rest these blocks being cut away reveal the section faces beyond. Except for 
space sea-surface near the subsiding island, blocks are seen only their 


section face, The confused appearance the figure will lessened each 
block-side section examined separately, alphabetical order. 
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than before, section long subsidence not resumed. 
Let noted that all the changes due wave action here detailed 
occurring subsiding island ocean constant level may result 
equally well fixed island rising ocean. The means discrimi- 
nating between these two possibilities will considered later page 
and will then appear that island subsidence more competent than 
ocean rise bring about the observed conditions Pacific islands, the 
discussion here presented will phrased view that conclusion. 

Let now supposed that island, reaching the stage 
erosion, reef growth, and abrasion just described, resumes its subsidence, 
section Plate when reef growth will begin again yet another 
prolonged period still-stand then sets in, the lagoon will once more 
filled, section and the reef destroyed and the coast cut back 
abrasion section But eventually, when either abrasion sub- 
sidence has gone far that the island significantly reduced size, the 
small volume detritus that will thenceforward shed 
diminished area during its further erosion and subsidence will held 
back the enlarged embayments the drowned valleys, and opportunity 
will thus given for uninterrupted reef growth, sections 
Hence before uninterrupted reef growth can expected, large volume 
island detritus should disposed of. This consideration has never, 
far know, received due attention the coral reef problem. 

subsidence initiated early that only low cliffs fronted 
narrow rock platform have been previously cut around the slightly 
dissected island, the lagoon which up-growing reef will then enclose 
will narrow that its filling with detritus actively discharged from the 
steep valleys can prevented only rapid and continuous 
subsidence endanger the survival the reef; and the reef 
drowned the waves will again attack the island and the sequence 
changes will begun anew. cannot verify this special supposition 
instancing any examples cliffed islands now encircled close-set 
barrier reefs which appear danger being smothered 
outwashed but very probable that, when observers bear 
mind the possibility such relation, examples will discovered. 

any case, the best opportunity for reef upgrowth will found if, 
above suggested, the pre-subsidence still stand the very slow 
subsidence the island continued long enough witness great 
diminution its original size the subaerial erosion deep and 
broadly matured valleys before any persistent reefs are formed, and there- 
fore witness also the abrasion broad platform, outside which 
great volume detritus from the valleys and cliffs deposited 
deeper water. subsidence then begins and upgrowing reef formed 
near the outer margin such platform, will enclose broad 
lagoon, section that cannot filled with discharged detritus until 
after very long stationary period and before filled, subsidence may 
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renewed and continued, sections Plate whereby the 
embayments will deepened again and the cliffs eventually submerged. 
any case the discharge detritus from the shortened valley-heads 
deeply dissected and greatly submerged island will slower than was 
from the same valleys when the island was larger and higher and the 
valleys were younger, longer and steeper. thus appears that 
upgrowing barrier reef, once well established, has increasing chance 
escape from being smothered detritus; for remembered that 
continued subsidence diminishes the area and the height the central 
island and increases the breadth the surrounding lagoon. 


The Fiji group includes number islands which are well represented 
the later stages the sequence changes above described, but 
islands corresponding the earlier stages which all the spur ends are 
cut off strong cliffs, although, above noted, the sea-cliffs Mbuke 
Levu Kandavu and the shore bluffs the young cones Taviuni seem 
local examples the early stages. course conceivable that the 
spur-end cliffs the early stages the sequence are not visible other 
islands because they have been submerged but unless some independent 
proof for the correctness the theoretical scheme which spur- 
end cliffs are essential elements, would hazardous insist that sub- 
merged cliffs exist. rigorous proof the correctness the scheme 
yet discovered but there are two kinds evidence which give support. 
This first that many the Fiji Islands have been greatly eroded that 
their barrier-reef lagoons would have been filled with detritus scores 
times, had the islands stood still; and the lagoons were filled with 
detritus, the reefs would have been and then the sea waves 
would, after consuming the buried reefs, have attacked the islands and cut 
cliffs the unprotected spur ends. The spur ends are not cliffed, but are 
reef-protected hence the islands cannot have long stood still. But this 
evidence will not given high value any one who not already 
convinced the essential correctness the scheme question. The 
other kind evidence more satisfactory, furnished islands 
elsewhere, which appear excellent counterparts the early stages 
the scheme which spur-end cliffs are characteristic features. 

Reunion, the Marquesas, Tutuila, Tahiti and New 
has already been instanced corresponding the first early stage 
the series changes through which has been inferred that 
volcanic island the torrid seas must pass, before worn down and 
submerged show tapering spurs and surrounded barrier 
reef. later stage illustrated the Marquesas Islands, which seem 
recently have been strongly submerged after prolonged period 
erosion and abrasion; for besides possessing great re-entrants backed 
cliffs and apparently representing huge landslides engulfments, 
Plate are dissected deep valleys which are now entered 
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embayments, and the inter-valley spur ends are cut off great sloping 
cliffs Plate Furthermore, the cliffs descend into moderately deep 
water, outside which each island appears surrounded 
submerged platform abrasion from fathoms depth but 
this point see another suggestion below. The submergence these 
islands must very recent date, for they have neither fringing nor 
barrier reefs, and the steep cliffs that are cut present sea-level the 
sloping face the great cliffs are small size, Plate Coral 
fragments are found the bay-head beaches, from embryonic reefs, 
but reefs are shown the charts mentioned the descriptions 
the group; hence the islands would seem represented section 
Plate except for the fringing reefs there shown.* 

Tutuila, American member the Samoan group, may regarded 
similar history, for also has deeply carved and partly embayed 
valleys, Plate and strongly cliffed headlands, Plate and the 
Marquesas, steep young cliffs small height appear cut the 
slanting face higher, partly submerged cliffs. Recent hydrographic 
surveys show the island surrounded well-defined submerged 
platform but the submergence must less recent than that the 
Marquesas, for the headlands here are fronted well-formed fringing 
reefs. recent emergence small amount indicated the wave-cut 
platform the base the young cliffs, which stands about feet above 
sea-level (Mayor, Proc. Nat. Acad. Sci., 1917). 

Tahiti, the largest island the Society group, less maturely 
dissected than the Marquesas and Tutuila, but like them rimmed 
with strong cliffs, and after its valleys and cliffs were cut also has been 
submerged, for the valleys have been embayed, have shown earlier 
articles. Submergence here, however, seems even less recent than 
Tutuila, for nearly all the embayed valleys are now filled with delta 
plains, the fronts which have general advanced far form 
almost continuous alluvial lowland outside the cliffed spur ends more- 
over, discontinuous barrier reef has grown off shore, apparently from 
the outer margin the abraded rock platform which must have fronted 
the cliffs the reef encloses lagoon, the floor which shoaled 
with calcareous débris washed from the outer face the reef storm 
waves, with volcanic detritus washed out from the island streams, and 
with organic sediments formed the lagoon waters and its thus 
Tahiti would represented Plate block intermediate between 
and 

singular that, far have read, many observers, including 
Darwin, Dana, Murray, Marshall and others, who have visited Tahiti, 
make mention its spur-end cliffs, although the cliffs still, after being 

Since writing this statement, the supposition regarding reefs” has 


been confirmed Dr. Mayor, who has seen separate corals growing the partly 
submerged cliff-faces the Marquesas spur-ends. 
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submerged several hundred feet, rise rooo feet more above sea-level 
the windward coast. Agassiz alone gives adequate description 
them but, like the others, does not mention the embayment the 
valleys the submergence the cliff base-line thereby demonstrated. 
The island New Caledonia may also instanced 
having its northeastern coast wide-lagoon barrier reef along well- 
embayed shoreline which strong spur-end cliffs are now deeply sub- 
merged (Bull. Geol. Soc. Am., 29, 1919); although far have 
discovered, none the earlier observers the island have noted either 
the cliffs the embayments. features this kind are seldom care- 
fully described, possible that other examples exist and await renewed 
observation for their detection. 

view the above-cited examples may inferred that, the 
subsidence cliff-rimmed island continue intermittently after barrier 
reef has been developed, but not rapidly exceed the rate reef 
upgrowth, the barrier will continue form off-shore breakwater around 
widening lagoon and diminishing island, the cliffs which will 
time disappear below sea-level, sections Plate There- 
after the inter-valley spurs will taper off into the lagoon—except for little 
bluffs cut during pauses subsidence—in the manner usually seen 
deeply eroded, well-embayed, reef-encircled islands, Plate Thus 
have reasonable explanation for the ordinary features reef- 
encircled island, which marine abrasion, subacrial erosion and reef 
growth all have duly considered share; thus the features Ono, 
Kandavu, Mbengha, Ovalau, Nairai, Ngau, Moala, Totoya, Ngamia, 
Rambe, and other reef-encircled islands with tapering spurs the Fiji 
group, seem best accounted for. 

Yet that all the many reef-encircled islands with tapering spurs 
Fiji and elsewhere have passed through the developmental changes here 
outlined, and therefore have wave-cut cliffs buried under the reef and 
lagoon limestones their submerged flanks, will not present venture 
assert. object rather point out that the changes here sketched 
appear more reasonable than any other sequence changes that 
has been suggested the attempt account for the transformation 
young, reefless volcanic island, into maturely dissected, reef-encircled 
volcanic island with tapering spurs between embayed valleys. any 
case, the amount detritus that has been discharged from volcanic 
island the Fiji type the process its mature dissection vastly 
greater than the volume the embayments that indent and the 
lagoon that now surrounds it, and the detritus must disposed 
some reasonable way. 

instead assuming progressive subsidence the scheme 
explained above, follow Murray and assume still-standing island, 
utterly impossible dispose its detritus without smothering all the 
encircling reefs and this consideration alone suffices exclude Murray’s 
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view and demand submergence, which independently proved the 
shoreline embayments and unconformable reef contacts. Evidently 
the most effective way disposing large volume detritus around 
partly submerged and now reef-encircled island let the cliff-cutting 
waves sweep great part the vanished detritus off shore before reef 
formation becomes well established, some such sequence events 
indicated Plate 

The foregoing considerations regarding the disposal detritus from 
deeply eroded islands are manifestly enough highly theoretical. They 
may not immediately appeal hurried reader, unfamiliar with the study 
land forms, affording proof subsidence they will more 
convincing physiographers who can take time reflect upon them. 
They least recognize responsibility for the forms the islands well 
for those their encircling reef. allied consideration, which 
may next turn, will more readily apprehended. 

continued.) 


THREE NEW BRITISH ATLASES 


‘The Times’ Survey Atlas the World. Prepared the Edinburgh 
Geographical Institute under the direction Bartholomew, LL.D., 
F.R.S.E., F.R.G.S. Office 1920 (in progress). 

Daily Telegraph’ Victory Atlas the World. Edited Alexander 
Gross, F.R.G.S. London: Geographia, Ltd. 1919 (in progress). 

Harmsworth’s New Atlas the World. Edited Hammerton and 
Wallis, B.Sc. London: The Amalgamated Press, 
(in progress). 


need really good British atlas has been long felt, and was 
never more urgent than the present time. the result the war 
new states have been created, the boundaries many others entirely changed, 
and areas that were comparatively little importance before have come into 
prominence, and demand maps much larger scale than those which 
sufficed few years ago. these circumstances gratifying find that 
several attempts are being made meet this need, part least, even the 
results not prove altogether satisfactory might desired. 

Three new British atlases are now course publication which 
Times Survey Atlas the World’ doubtless the most important also 
the most expensive. This will consist altogether about 112 plates maps 
each, or, preferred, instead waiting for the parts appear, the maps can 
obtained they are ready, and these number now about forty. The 


Atlas which Dr. Bartholomew has been preparing for many and 
one may regret that the exigencies advertisement and sale have much obscured the 
fact that this the long-expected magnum opus his celebrated establishment. the 
pamphlet which advertised its publication the name Dr. Bartholomew occurred once 
and the name the newspaper forty-one yet would probably more correct 
say that the sale had been entrusted the newspaper than, was said, that the 
preparation had been entrusted Dr. 


2 


THREE NEW BRITISH ATLASES 


various countries the British Empire very properly have prominent place 
the atlas, and judging from what have appeared, are well represented 
good series fairly large-scale maps, while other parts the world are given 
scales large enough really useful for general reference. addition 
the principal maps there are numerous insets plans cities and towns 
uniform scales, smaller-scale maps showing special features such 
distribution and density population, and meteorology, besides general 
maps dealing with means communication, industrial areas and other 
matters. 

The principal maps show relief layer colouring, and for this style 
work Messrs. Bartholomew have long held high reputation. Some these 
are really excellent productions, but others the tints for showing the higher 
lands are dark that they render difficult read the names. The dark 
green used for representing the lowlands might also have been improved. 
This subject layer colouring admittedly difficult one, especially where 
there large range elevation one map, such northern India and 
Tibet, the western States with the Rocky Mountains, and South America and 
the Andes but instead attempting continue the shades brown until 
they became too dark they are these maps, some new arrangement 
might have been adopted. 

most cases where the maps are not altogether new, evident that 
considerable amount revision has been done bring them date, and 
some orographical tinting has been added. However, almost 
impossible thoroughly revise old plates entirely satisfactorily, and several 
instances occur where the earlier origin the maps still apparent, such 
the map Egypt, No. 79, the bathymetrical charts the Oceans, Nos. 54, 81, 
and 103, and several the smaller-scale general maps. The revision 
place-names requires more attention, and such errors Mt. 
which occurs the maps India, might with little care have 
been avoided. About sixteen years ago was clearly proved the Survey 
India that these names refer two different peaks separated something 
like miles. difficult show railways date, such rapid progress 
has been made recent years, but some cases more might have been done 
this respect. The Baluchistan, Siamese, Egyptian and other lines are much 
behind the times. 

Further, would have been well have stated the projection which the 
maps are drawn and given fuller information conventional signs used. 

The atlas will accompanied general index over 200,000 place- 
names, and good and convenient portfolio, for binding and preserving the 
loose maps they are published, can obtained. 

Although incorrect and decidedly misleading state, being done 
the advertisements, that this atlas consists “112 entirely new plates 
engraved immense cost, for this work,” without doubt, the whole, 
most valuable and important collection maps which should great 
service and heartily welcomed the present time. 

Another atlas which now much advertised the Telegraph Victory 
Atlas the World,’ edited Mr. Alexander This being published 
Geographia, Ltd., about forty-eight weekly parts, each containing three maps. 
Fourteen parts have already appeared, and judging from the maps they contain, 
will, the whole, certainly useful atlas. Although the work not 
first-class cartography, yet many the maps contain good deal informa- 
tion, and care seems have been taken bring this date far 
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possible. weak point the representation relief, which many instances 
fails give any idea the land features. certain number maps are layer 
tinted, but the result is, rule, far from satisfactory. Where there are 
layer tints attempt has been made show relief hachures. some 
cases more judicious selection lettering for the names would have been 
advisable, such, for instance, the physical map South America, where 
the chief cities are unnecessarily large. Some the maps are confusing and 
difficult read, such, for instance, the map Liverpool and Manchester 
District (No. 44), which hopelessly crowded with small names, apparently 
reduced photography, and quite illegible without glass. the top this 
are heavily printed layer tints, which further tend obscure the detail. 
noticeable that none the maps are the topographical features, except 
perhaps the case main river so, continued over boundaries 
the country concerned this, though naturally cheapens the cost pro- 
duction, mistake, frequently renders impossible form any idea 
range other physical features whole. However, considering the size 
and scale the maps, the large amount information contains, and its com- 
paratively small cost (1s. per part), this atlas will doubtless find many 
purchasers, and should prove useful newspaper readers and others the 
present time, when, owing chiefly the war, there increased interest 
geographical matters. index gazetteer will published later the atlas. 

New Atlas, the third referred this review, 
possesses certain special features its own, the principal which are the pro- 
minence given areas more immediately connected with the war, the notes 
which accompany the maps and are printed their backs, and the numerous 
little views from photographs which form sort framework for these -notes. 
general reference atlas disappointing, owing chiefly the poor style 
which number the maps have been printed and the smallness the scale 
many them, which all the more regretted evident that 
siderable ingenuity and skill have been exercised the preparation order 
present the subject-matter popular and graphic manner. 

The maps and plans the battle areas, with their accompanying notes and 
views, will probably appeal most the general public, and some these are 
quite good but others are great extent spoilt their crude colouring. 
The Lens and Arras district (No. 501) example this, and several others 
might mentioned. considerable amount care and trouble must have 
been expended the preparation the special sheet showing the movements 
the British Fleet the North Sea, but here again much the labour 
lost, the resulting chart most confusing. Too much has fact been 
attempted one map. 

Apart from its special war features the atlas deals with large range 
subjects, including the history early maps and map-making, surveying, 
meteorology, ethnography, distribution mineral wealth and agricultural 
resources, means communications and those responsible for the compilation 
and preparation have evidently done their part with skill and care, although 
the results their labours are now presented the public unsatisfactory 
manner. Still the cost only part, and too much must not expected 
for this amount. The notes accompanying the maps are instructive and 
interestingly written the views have been well selected, and most them are 
quite good, though very small. 

The atlas appearing fortnightly parts, and will comprise altogether 400 
maps and 4000 pictures. 
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None the maps this atlas, the two others referred to, bears date, 
and would great advantage future editions they should all dated. 
small figure the bottom each sheet stating the date when was pre- 
pared revised, would all that required. Further, all general maps 
large areas the Earth’s surface should have stated upon them the projection 
upon which they are drawn, but this has not been done the maps these 
atlases. 

The compilation and preparation maps during the past few years havé 
been easy task, owing the lack skilled draughtsmen and lithographers 
through the war, and speaks well for the enterprise the publishers these 
atlases that they have managed carry out the work satisfactorily they 
have what must have been most difficult circumstances. 

really first-class British atlas from entirely new drawings and plates, pro- 
duced the best possible cartographical style, will hoped forthcoming 
before many years but would most costly undertaking, and doubtful 
any private publishing firm this country could reasonably expected 
provide the necessary capital, especially there would little chance 
adequate returns, any rate for many years. But such work greatly 
needed. ought longer have turn foreign country obtain the 
best atlases; yet cannot said that any British atlas hitherto published can 
compare completeness and accuracy with two well-known atlases that 
bought before the war. 


REVIEWS 
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The Fauna the Clyde Sea Area.— James Chumley. Glasgow: The Uni- 
versity Press. 1918. 


pamphlet bears its sub-title ‘Being attempt record the zoo- 
logical results obtained the late Sir John Murray and his assistants 
board the S.Y. Medusa during the years 1884 1892,” and this adequately 
explains its origin For the benefit others may said that 
the was 30-ton yacht, originally acquired for work connection with 
Sir John Murray’s floating Marine Station Granton, the Firth Forth. 
She was subsequently transferred the Firth used somewhat 
elaborate series investigations, both the physical and biological conditions 
there. The physical observations were discussed two papers Dr. 
Mill the the Royal Society Edinburgh 1892 and 
but the biological results were never published, owing part Sir John 
Murray’s absorption the preparation the Reports. the time 
his death, March 1914, however, was engaged scheme for under- 
taking new series soundings, with view bringing the records 
date and publishing them. With his death the scheme collapsed, and the 
original records have now been arranged his former assistant, and published 
with the help grant from the Carnegie Trust. Prof. Graham Kerr, 
Glasgow University, points out his preface, the records, which Mr. 
Chumley has prefixed some general account the area, form admirable 
guide for future investigators. There copious bibliography and 
good map. 
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ASIA 


History the Portuguese Campos. Calcutta and 
London: Butterworth Co. 1919. 


The story the settlements the Portuguese Bengal, their struggles 
and prosperity the latter part the sixteenth century, and their gradual 
decline under the combined effects Spanish sovereignty, foreign competition 
and the hostility the Emperor Shah Jahan, forms important and obscure 
chapter the record Portuguese power the East, and has been treated 
only perfunctory manner the various well-known works which deal with 
that subject. this volume the whole narrative has for the first time been 
related. Mr. Campos has devoted much research the subject, and has 
not relied only the Portuguese authorities, but has brought together infor- 
mation from Oriental sources and the works European travellers, not 
neglecting the numerous reports and letters the Jesuit Fathers and other 
Catholic missionaries, many which have been made available during the 
past few years. The trustworthy account the rise and fall 
Portuguese influence Bengal and the neighbouring coasts. 

The Bengal settlements were not the same footing those other 
parts India, where military possession was taken certain towns and 
districts and regular jurisdiction was exercised viceroys and governors 
appointed the King Portugal. Bengal forts were built and 
captains officials were appointed. The authority the Sultans Bengal 
and afterwards the Mughal Emperors was recognized theory although 
often defied practice. The ports Chittagong (sometimes under Bengal, 
but more often under Aracan) and Satgaon and its successor Hooghly 
the Hooghly branch the Ganges became during the sixteenth century the 
centres valuable and lucrative trade, profitable not only the Portuguese 
but also the rulers themselves. Their immunity for long was doubtless 
due this cause, and even after Shah Jahan’s siege and capture Hooghly 
1633 Mr. Campos has shown that the Portuguese were almost once permitted 
again settle not only Hooghly but also Pipli and Balasore. 

addition the legitimate traders number Portuguese adventurers 
who can hardly described except pirates, established themselves the 
islands and coasts the Ganges Delta. their doings Mr. Campos gives 
full account chap. xiv. Their final fall dates from the conquest Chitta- 
gong Aurangzeb 1665. The further history the scattered Portuguese 
communities Bengal through the eighteenth century and the present 
day dealt with chap. xv. 

There are few mistakes the references, which the following may 
pointed out: 27, note—the reference Barros Dec. III. Bk. II. 


(not I.), chap. (p. the Edn. 58—the date Fitch’s visit 


Survey India: General Report, 1917-18.— Calcutta. 


The General Report the Survey India for 1917-18 has recently come 
hand, and perusal shows that notwithstanding the depletion 
officers through the war who were employed surveying the various fields 
operation the East, large amount important work was carried out 
the department. 

Considerable advance was made with the topographical surveys the 
Northern, Southern and Eastern circles into which the country has been 
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divided for the convenience these operations and from abstract showing 
the progress the topographical programme assigned the department 
1905 will seen that during the year 24,779 square miles have been topo- 
graphically surveyed, bringing the total since 1905 496,362 square miles, 
and leaving 1,325,238 square miles still done. These surveys were 
carried out principally the and }-inch scales. Considerable progress 
was made with the forest surveys, which full particulars are given. 
large amount work was also done detail surveys the scale inches 
the mile, and altogether cantonments and military stations were surveyed 
and published modern style this scale. Some still larger-scale surveys, 
inches the mile, were likewise carried out during the year. regards 
trigonometrical survey, owing war conditions this was considerably re- 
stricted, but some important triangulation, character midway between 
minor and secondary, was accomplished the besides 
special work consisting triangulation the Mayo Salt Mines, Khewra. 
The record tidal and magnetic readings was continued, and some new work 
done. Two detachments were employed levelling, and the out-turn, includ- 
ing branch lines, amounted 285 miles revisionary levelling and 152 
miles new levelling. The height one station the Principal Triangula- 
tion and primary and 175 secondary new bench-marks were determined. 
latitude pendulum operations were made during the year, and the 
personnel usually engaged such work was employed the headquarters 
offices computation. 

the field operations the Survey India were necessarily curtailed 
through the war, the work the engraving and photo-lithographing offices 
was, account the special demand for maps for military purposes, con- 
siderably increased, will seen from the fact that 2,976,929 finished maps 
and diagrams were printed the machine presses against 1,080,573 during 
there was increase machine power, this increased out-turn 
due more efficient working and constant overtime. Thirteen sheets 
the 1/M map India and adjacent countries series, and one sheet the 
layer-tinted Carte International Monde the same scale were published 
during the year. 

the end the report are number excellent index maps, exhibit- 
ing clearly the present condition the various series maps, both regards 
survey and publication, and especially indicating the work done during the 
year under consideration, 


Sport and Science the Sino-Mongolian Arthur Carle 
Sowerby. London: Andrew Melrose, Ltd. 1918. Pp. xvi., 295. 
piece and Plates 6d. net. 


Mr. Sowerby was already keen sportsman and naturalist when 1907 
met the late Mr. Anderson Tientsin. Anderson that time was carrying 
the Duke Bedford’s zoological exploration North-Eastern Asia for the 
British Museum. Finding they had much common, and the author made 
joint excursion the Ordos Desert, where they discovered several. new 
mammals and made other interesting zoological observations. later years 
Mr. Sowerby and his wife made many journeys across and along the Sino- 
Mongolian frontier, satisfying their craving for sport and adventure and 
gathering much zoological material for the Smithsonian Institution. the 
present volume these wanderings with their attendant hardships are described 
detail, and Mr. Sowerby succeeds giving the reader good idea this 
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little-known country and its people. makes powerful appeal behalf 
the unfortunate Mongols, who, amiable and hospitable themselves, are 
weakened degrading religion and threatened the avarice and craft 
unscrupulous neighbours. 

The book well illustrated with admirable photographs, and addition 
the details travel and sport contains chapters giving general accounts 
the mammals, botany, and geology the region. Yielding much interest 
the general reader, the work will our opinion have special value for all 
who contemplate future expeditions the fastnesses Shansi and Mongolia, 
particularly those who have love for natural history. 


The Conquerors Palestine through Forty Major Lock. 

London: Robert Scott. 6d. net. 

This book seeks supply want felt many during the recent Palestine 
campaign, and companion volume the author’s With the British Army 
the Holy Land.’ 

Field-Marshal Viscount Allenby, his short introduction, says, Major 
Lock has acquired success difficult task. one short book has given 
comprehensive and accurate historical summary the campaigns 
which, from remote ages our day, have had their theatre the ancient 
battle-ground Palestine. condense and bring into historical form, within 
reach the average reader, the great happenings the ages, has entailed 
labour that must have been colossal but Major Lock will reap his reward 
the gratitude his readers.” 

These words are not too strong. The book excellent summary 
the long military history Palestine the various historical periods receive 
relatively adequate treatment every chapter complete narrative, and the 
teachings the past relation recent events are well brought out. 


AUSTRALASIA AND PACIFIC ISLANDS 


Unexplored New Guinea: Record the Travels, Adventures, and Expe- 
riences Resident Magistrate amongst the Head-hunting Savages and 
Cannibals the Unexplored Interior New Guinea.—Wilfred Beaver 


This the posthumous work Mr. Wilfred Beaver, Fellow the Society 
and contributor its who, Government official, gave decade 
laborious and efficient service the Australian Commonwealth Papua. 

Good wine needs bush.” not usually favourable book 
sent forth supported testimonial good one requires foreword, and 
poor one deserves none. Mr. Beaver’s volume, prefaced short Introduc- 
tion Prof. Haddon, exception our dictum. Here welcome and 
necessary, presenting with short biography and sympathetic apprecia- 
tion the author, who relinquished his work New Guinea only because his 
patriotism and desire assist the cause justice, peace and humanity,” 
quote Prof. Haddon’s words, him take part the Great Adventure, 
and doing paid the full price, the great sorrow his relatives, 
friends and comrades, the impoverishment the Papuan service, and the 
loss Ethnology,” and may add Geography also. 

When took his departure from Papua, Mr. Beaver had attained the 
position (to which was promoted 1910, fide Haddon) Resident 
Magistrate the Western Division. There obviously typographical 
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error the title-page, which allots the author twenty-seven years that 
position. Resident Magistrate Papua possesses powers and duties very 
similar those District Commissioner East West Africa the 
supreme political and (within certain limitations) judicial officer his Division. 
termed Resident Magistrate, Mr. Beaver facetiously remarks, because 
continuously travelling.” the knowledge attained during these long, 
trying and dangerous walk-abouts” throughout his Division, that owe 
New Guinea,’ which deals almost exclusively with the Western 
Division, far the least-known part, then and still, the Possession. 
each its districts separate chapters, one more, are devoted. The people 
throughout this region are true dark-skinned frizzly-haired Papuans, with 
discernable intermixture Papuo-Melanesians, the predominant race the 
eastern and better-known portion British New Guinea. The characters, 
customs and social habits the people, with the geographical features each 
these districts, are more less fully described. The penultimate three, and 
not the least valuable chapters, discuss the holding and transmission real 
and personal property among the western Papuans the development and pos- 
sibilities the Division and the Native with reference the administration 
and civilization—the author’s personal views based his intimate study the 
people and his administrative experience. final and important dissertation 
contributed Dr. Landtmann the religious beliefs and practices the 
Kiwai-speaking Papuans. 

Adventures” the traveller New Guinea bound encounter, but 
modestly are these hinted Mr. Beaver that the reader may think that his 
official tours were little more than “country walks.” Those who know New 
Guinea better will read between the lines the difficulties, constant dangers 
life and the ceaseless hardships that had overcome bring 
together the mass information, new for the first time systematically set 
out, which here readably presented. The ethnologist will doubtless find 
more this book his taste than the general reader, though the latter can 
means disappointed. Altogether, Mr. Beaver’s book valuable 
contribution our more exact knowledge the head-hunting savages 
Western Papua. 

The photographic plates which illustrate the book are especially good. 
Although there are several sketch-maps some the districts described, the 
ordinary reader unfamiliar with New Guinea must regret the absence—doubtless 
owing the melancholy circumstances which the book appears—of 
general map the Western Division marked with all the places mentioned 
the text, within which small inset Papua, showing the position the 

region described, could have been placed. 


POLAR REGIONS 


Rudmose Brown, D.Sc. London: Seeley, Service 

Co., Ltd. 1920. 

This book gives convenient and readable form outline the history 
the Spitsbergen Archipelago, its exploration modern times, its 
mineral wealth, and the various stages through which the commercial enter- 
prises now engaged mining development have passed. The writer shows 
reason think that Spitsbergen may have been known the Vikings seven 
centuries ago under the name Svalvard, and, though certainty the 
matter can reached, the probability may admitted. That Russian 
hunters reached the shores Spitsbergen early the sixteenth century 
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quite probable but strange that they were not followed Samoyede 
Lapp settlers, who would have found the country entirely suited for coloniza- 
From its discovery and re-discovery Barents 1596 down the 
present day, its history well known, and not think that the author has 
omitted any material facts, but has stated what known briefly and 
clearly and form easy for reference. The same true his outline the 
exploration the country, which himself took part more than one 
year. 

Now that investors are asked put their money into Spitsbergen enter- 
prises, many readers will more interested the author’s account the 
commercial geology and resources the Western Island than the history 
whaling and exploration expeditions. 

The geological structure Spitsbergen may broadly described 
formed belt ancient and contorted rocks containing few minerals 
down the western margin the main island, and region newer rocks, 
horizontally stratified, spreading towards the eastern edge. Among the older 
rocks are coloured marbles fine quality, likely possess small com- 
mercial value, and large deposits iron ore. The newer deposits, Carbonifer- 
ous, Permian, Secondary and Tertiary, contain various minerals, which the 
principal coal. Carboniferous coal, which poor quality, covers area 
some 240 square miles, and estimated contain six thousand million tons. 
The Jurassic coalfield covers over 230 square miles, and contains about 750 
million tons, but the really important coal the Tertiary, which good 
steam coal with little ash, nearly equivalent Welsh coal. The seam 
probably averages about feet thickness. lies for the most part from 
300 400 feet above sea-level comparatively horizontal bed which can 
easily and cheaply mined, deep-water anchorages for ships being the sea- 
margin the coal. This coalfield appears cover some 460 square miles, 
and its contents may well over 2000 million tons. being worked 
Advent Bay, Braganza Bay, Ice Fiord, Green Harbour, and Low Sound. 

Iron ore found Spitsbergen the old rocks, but for the most part 
appears too low grade worth working. High-grade magnetite 
has been found, containing pér cent. iron, but whether this ore exists 
quantity still doubtful. Other metallic ores have been found, but whether 
any them will prove exist paying quantity not known. Gypsum 
excellent quality exists large quantities, horizontally stratified and close 
deep water. Oil shale also exists. Prospecting, however, has not been 
all thoroughly carried out competent experts owing the long interrup- 
tion caused the war. number mining camps have been built and 
continuously occupied. Life them not found disagreeable, and many 
miners have voluntarily stayed for several years continuously, remaining 
excellent health. There can little doubt that mining Spitsbergen will 
have great future. 

The concluding chapters the book contain account, not otherwise 
easily accessible, the various enterprises that have been started Spits- 
bergen, the rivalry prospectors various nationalities under restraint 
law, and recent Scandinavian enterprise. pointed out that the 
Norwegians were backward and practically abstained from effort until the war 
interrupted the work the companies Allied domicile, when individual 
Norwegians showed considerable enterprise jumping claims. 

The German schemes, which may have had military purpose, are 
described, and recent history brought almost date. the time pub- 
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lication the decision the Supreme Council hand over the sovereignty 
Spitsbergen Norway had not been issued. After reading Dr. Rudmose 
Brown’s account the work and interest the nationals other countries, 
and the relatively trifling interests Norway, this decision seems more 
surprising than ever. MARTIN CONWAY. 


GENERAL 


Altitude and Health— F.F. Roget. London: Constable 
Pp. xii, and net. 


“The public must learn bow the teaching geography,” writes 
Prof. Roget Geneva his racy and yet truly scientific exposition the 
effects high altitudes health, which valuable contribution subject 
increasing importance. The professor Alpinist, and his data are mainly 
concerned with high Swiss altitudes, though other parts the world are 
referred way comparison, and there are particulars balloon experi- 
ments altitude from 3000 5000 metres. The substance the 
material contained this book was delivered the Chadwick lectures, and 
Sir William Collins, who presided over the first lecture and writes the introduc- 
tion the volume before us, explains that the author, though distinguished 
scientist, not medical man. only incidentally discusses problems 
aviation, but the facts given cannot fail use those concerned with 

The professor discusses turn the influences cold, diminished baro- 
metric pressure, dryness the atmosphere, and above all the effects the 
sun’s rays under Alpine conditions. These factors can measured with 
mathematical exactness, but estimating their influence the human frame, 
the personal equation, always, must taken into account. Thus the pro- 
fessor says, There probably, for each us, precise altitude which 
physiologically best for him,” and this has determined for himself and says, 

The geographical lessons which impresses his readers are that the 
high altitudes Switzerland, least, especially the winter season, are the 
natural playgrounds for those who are robust and seek invigoration, and 
the other hand that the pure dry air, with the combination low shade 
temperature and sunshine its most perfect manifestation, the best cure for 
many ills. eche this eulogy, and pray that this ideal playground and 
sanatorium may once more fully available for the nation which loves most 
and has felt the loss these great boons during the years war. 


Some Notes Mapping and Prospecting Central Grey. 
London: Hugh Rees, 


Mr. Charles Grey, who has had considerable experience pioneer 
explorer and traveller Rhodesia, Katanga, and other parts Africa, 
has put together some notes and suggestions based his own experiences, 
which should assistance others and these have just been published 
the form small book consisting seventy-one pages, with excellent illus- 
trations from photographs. The subjects dealt with are (1) Route Mapping 
with Prismatic Compass, Watch and Sextant (2) Notes the Preliminary 
Search for Minerals (3) Canvas Boats; (4) Crossing Rivers (5) Carriers 
(6) The Bicycle. all these subjects Mr. Grey entitled speak with 
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authority, and his experiences have taught him many devices which, not all 
original, are certainly suggestive, and will doubtless read with profit others 
engaged the same kind work. regards his mapping, used sextant 
fitted stand, with mercurial artificial horizon for the astronomical work, 
and exceptionally good observer, his results have shown but since the 
combined weight came most explorers would have preferred theo- 
dolite, which might have been considerably lighter and more generally useful 
surveying. Mr. Grey has natural gift for topography and mapping, and what 
says these matters especially important. 

The notes are practical throughout, and great deal valuable informa- 
tion condensed into this small volume. The lists necessary instruments 
and appliances the end the sections will decidedly useful. 
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THE SOCIETY 
The R.G.S. and Belgium. 


the course the war the Society was happy being able 
render some service the Belgian Government, particularly the 
Ministry the Colonies. recognition these services His Majesty 
the King the Belgians has very graciously bestowed upon the Secretary 
and the Map Curator the Insignia Chevalier Couronne. 


EUROPE 
The First English County Histories. 


describing recent acquisition early maps January number, 
68) spoke John Norden, whose original map Surrey was included 
the collection, having undertaken the first general description England 
counties. statement frequently made, the late Mr. Coote 
his article Norden the Dictionary National Biography,’ but perhaps 
hardly correct without some qualification. pointed out communication 
have received from the Hon. Henry Hannen, the scheme series 
county descriptions, which should eventually embrace the whole England 
and Wales, had already been taken William Lambarde, the author the 
well-known but scarce‘ Perambulation Lambarde had, fact, early 
1579, collected considerable amount material for this purpose, but gave 
the intention learning that similar task had been undertaken 
Camden. His material took the first instance the form Topographicall 
Dictionarie, out which,” said letter his friend Wotton, meant 
drawe fit matter for each particular Shire and Countie.” While the credit 
first proposing such scheme thus belongs Lambarde, there doubt that 
Norden actually carried nearer realization his personal surveys and 
descriptions six different counties, though only two the latter—of Middlesex 
and Herts—were published his lifetime. The material collected Lam- 
barde was eventually published 1730. Mr. Hannen mentions that manu- 
script Lambarde’s Kent’ his possession has manuscript map vellum 


similar date, well first pull the map the Heptarchy differing 
from that published the second edition 1596. 
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Tempesta’s Plan Rome, 1593. 


This plan one the most elaborate and artistic the early plans 
Rome, and scale large enough need twelve sheets for the complete 
representation the city. the original but one copy known, preserved 
Stockholm the Royal Library, and this excellent full-size facsimile 
reproduction has lately been issued under the auspices the Vilhelm Ekman 
University Fund Uppsala, accompanied descriptive pamphlet 
Henrik Schiick med understid Vilhelm Ekman’s Uni- 
versitetsfond, B). Mr. Schiick explains that the issue 
the reproduction was delayed the war, which made impossible under- 
take such researches would have wished, but the end was decided 
wait longer, but leave fuller discussion for some future occasion. 
The present brochure gives however the details necessary for understanding 
the place occupied Tempesta’s plan relation others the period, 
and includes separate descriptive commentary each sheet. Many the 
16th-century plans Rome were based more less directly Buffalini’s 
1552 (reproduced Ehrle under the auspices the Vatican Library), 
but Tempesta’s independent production, This man was Florentine 
(born 1555, died 1630), and was artist some distinction, but was 
especially known for his work engraver, which displayed astonish- 
ing industry, the plates known his hand numbering about 1500. 
these two only were town plans—of Rome and Jerusalem. That Rome 
was until lately known only from later editions—of 1606 (merely copy the 
first), 1648, and 1664—or reduced copies found other works. The 
original dedicated Milanese nobleman, Giacomo Bosio. Like many 
plans the period perspective bird’s-eye view the city and bears 


the title ‘‘Recens prout hodie jacet Urbis cum omnibus viis 
prospectus acuratissime delineatus.” the reproduction the 
sheets are joined two and two reduce the number six, apart from 
combined view smaller scale. 


Ancient Underground Galleries the Roman Campagna. 


The elaborate system underground galleries which has been revealed 
excavation the neighbourhood Rome and other parts Italy has 
aroused good deal attention from time time during the past half-century, 
though very satisfactory explanation their origin and purpose has been 
generally agreed upon. The whole question re-examined with much care 
Prof. Fraccaro the the Italian Geographical Society, March- 
April 1919. The writer quotes extensively from previous authors who have 
described the galleries, and reproduces plans and sections some the more 
important examples—e.g. the galleries Sabina the Aventine—as well 
comparable works elsewhere. The galleries are sometimes associated with 
workings for the extraction cement and other minerals, but these are quite 
different character and can readily distinguished from those under dis- 
cussion. These are, rule, exceedingly narrow passages, the height 
man less, branching many directions form regular network, 
and connected with the open air number vertical shafts. Sometimes 
there are two more systems different levels. The most generally accepted 
explanation their use that favoured especially Prof. Tommasi- 
Crudeli, who series studies from 1879 onwards upheld the view that the 
galleries served drain away the excessive moisture the soil the Cam- 
pagna, and help free the district from the malaria which 
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subject. years, though alternative explanation has been put forward 
with much confidence, some writers have suggested their use part least 
connection with water-supply. Prof. Fraccaro believes that this explanation 
the correct one, pointing out certain objections the older theory, particularly 
the great disproportion between the enormous labour involved and any result 
the way general drainage the district. expresses his astonish- 
ment that little attention has been given the comparative method 
investigation, and points out that the works question fall closely into line 
with ancient method water-supply widely diffused throughout the whole 
Mediterranean region and adjoining regions the east, being found Italy, 
Spain, North Africa, and various parts Western Asia—regions where the 
provision water for drinking irrigation serious problem, least the 
dry season. The well-known the Northern Sahara are typical 
instances such underground channels, also are the Persia and 
Afghanistan. The distribution this ancient method water-supply raises 
interesting ethnographic questions, which however the writer hesitates 
answer, merely suggesting that some districts may have been introduced 
ethnic migration (in one part North Africa still attributed the 
Jews), others imitation. any case, closely bound with the 
garden-culture characteristic arid lands. Latium its date cannot laid 
down with certainty, but there some reason believe that the system was 
introduced during the Etruscan domination, several centuries Its disuse 
may have been due the immigration people from more humid districts 
unacquainted with the system, the inauguration the great Roman system 
aqueducts begun may supposed that the primitive Roman law 
regard water was closely connected with the underground system supply 
here discussed. 


AFRICA 
Routes the Libyan Desert. 


our note the February number (p. 153) recent determinations 
position the Libyan Desert spoke two car-patrols the south-west 
from Dakhla oasis having yielded some data for hitherto untraversed 
portion the desert the direction Kufra oasis. reference Mr. 
Harding King’s map his this region (1909 and 1911) published the 
Fournal for February 1912 shows that was hardly correct speak general 
terms this area word for which our note and not Dr. 
Ball’s original paper was responsible—Mr. King’s route having fact passed 
through considerable part it, though not coinciding with either the patrol 
routes question. One these lay somewhat the west, the other the 
east Mr. King’s route, that the three together have shed light 
considerable part this inhospitable tract. 


The Future the Kalahari. 


have already more than once referred the scheme put forward 
Prof. Schwarz for the re-creation great lake the centre 
South Africa, which that amelioration climate this arid 
region could brought about comparatively small cost. ventured 
question whether the proposal was based any such careful accumulation 
data would alone justify scheme such magnitude, and whether, even 
supposing the creation such lake was possible, the results expected from 
would really gained. The proposal, which has attracted considerable 
attention South Africa, appears have met with good deal criticism, 
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‘and indeed the more examined detail the more venturesome does seem 
be. Among its critics Mr. August Karlson Pretoria, who has sent 
pamphlet consisting articles reprinted from the South African Mining and 
Engineering Fournal (Johannesburg, 1919) under the title ‘The Kalahari 
Problem.’ will remembered that Prof. Schwarz proposed fill the 
basins the Etosha pan, Lake Ngami, and the Makarikari water derived 
from the Kunene, Okavango, and other rivers the more humid northern 
region, some which flows uselessly into the sea, whilst some 
evaporation marshes. Mr. Karlson shows how questionable the 
feasibility the scheme only from the point view levels, which the 
data are far from sufficient trustworthy. Prof. Schwarz takes account 
the amount fall necessary bring the water into the basins without the 
provision channel with absolutely enormous section. has 
also greatly underestimated the effects evaporation, which, Mr. Karlson 
calculates, would cause the loss five-sixths the supply obtainable from the 
Okavango and Kwito, while the rest would lost Lake Ngami. proper 
account has been taken Prof. Schwarz the general climatic this 
part the Earth’s surface, due widely acting causes not counteracted 
such partial and local measures even were large lake formed, the example 
the Caspian region not favourable the idea any appreciable improve- 
ment climate. (If, may ask, much the water lost evaporation, 
existing circumstances, the more humid region the north, likely 
that vast lake could maintained the pronouncedly arid region the 
Makarikari 

Mr. Karlson holds that the very idea huge evaporating basin 
mistaken one, water being far too valuable justify its subjection the 
process until after has been fully utilized for agriculture. Irrigation, his 
view, the true solution the Kalahari problem, the important point being 
that the water should concentrated far possible definite channels, 
instead being spread over the surface Using the same sources 
supply Prof. Schwarz, thinks that series canals—with cemented beds 
prevent percolation—would permit the irrigation large areas both the 
Ovampo country (for cultivation the natives) and the Kalahari itself, 
where looks forward the eventual settlement large European popula- 
tion this means. 

His ideas are decidedly ambitious, and would, allows, involve the 
expenditure large sums: thus, obtain the requisite fall would 
necessary pump the water the Kunene higher level before carrying 
south. Besides this, urges the adoption grandiose scheme railway 
development, not only for the development this region, but link great 
trunk line from the Strait Gibraltar Cape western route. Although 
many ways preferable Prof. Schwarz’s, his proposals can hardly 
accepted feasible without detailed and prolonged study the factors, but 
some results value may expected from the attention thus directed 
matter undoubted importance for the welfare South Africa. 


New Administrative Division French West Africa. 


are informed H.M. Consul-General Dakar, Senegal, that official 
decree has lately created new colony French West Africa, within the bend 
the Niger, the separation considerable area from the old colony the 
Haut-Sénégal-Niger. has received the name Colonie Haute 
and lies behind the British Gold Coast territory, extending from the north-west 
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frontier Dahome the east the north-east frontier the Ivory Coast 
the west, its northern-most limit (where, the north-east, marches with 
the Territoire Militaire”) being about embraces the Circles 
Gawa, Bobo-Diulasso, Dedugu, Wagadugu, Dori, Say, and Fada Ngurma, 
with the seat administration Wagadugu. its governmental machinery 
will completely separate from the other colonies French West Africa 
except far as, like them, will remain under the supreme control the 
Governor-General Dakar. 


AMERICA 
Mexican Earthquake January 1920. 


Strong earthquake shocks were felt over the greater part Mexico 
January The first shock occurred 9.45 p.m.; and the second and much 
stronger shock p.m. The area destruction must great size, for 
includes the towns Cordoba and Jalapa, which are more than miles 
apart, well Teocelo, Cosautlan, and many other towns and villages. 
Even Vera Cruz, the mains were damaged that the city was deprived 
gas and water. Ina forest miles from Vera Cruz, thousands trees were 
uprooted. After-shocks were frequent, and some them considerable 
strength, especially the country south Jalapa. shock January 
completed the destruction Coatzlan, and January the village San 
Joaquin, the state Vera Cruz, was ruined. Early during the series 
earthquakes new crater was opened the volcano Orizaba, and 
January the volcano San Miguel became active, streams lava flowing 
down the south-east side the mountain. 


HISTORY GEOGRAPHY 

French Geographical Work the East, Seventeenth and Eighteenth Centuries. 

Among many interesting papers bearing the history geography, the 
latest volume received the dela Section Géographie the Comité 
des Travaux Historiques Scientifiques Paris contains two three dealing 
with French voyages work Eastern waters during the seventeenth and 
eighteenth centuries. The then editor, Cordier, prints for the first time the 
narrative the voyage China the Danae, written the Jesuit missionary, 
Pierre d’Incarville, reproducing also the drawings birds, fish, etc., contained 
the original MS. Pierre d’Incarville was born 1706, and after completing 
his education the Jesuit College Paris, was Quebec from 1730 1739, 
proceeding China in1740. became known brilliant sinologue, author 
French-Chinese dictionary, and especially botanist his important 
collection Chinese plants still preserved Paris. The narrative now 
published contains many shrewd observations the places touched and 
their products, particularly the islands Mauritius and Pulo Condore (the 
latter the Malay region), each which number pages are devoted. 
the same volume Dehérain describes the charts the Bay Trin- 
comali Ceylon, made during the occupation post that 
locality the squadron sent Colbert the East 1670 under Haye. 
The French occupation post Ceylon naturally caused trouble with the 
Dutch, who claimed suzerainty over the whole island, and the position the 
French was rendered critical the unhealthiness the climate and the scarcity 
supplies, that after occupation lasting 101 days Haye was forced 
depart July 1672. The charts made during the occupation, six number, 
are preserved the des Cartes Plans Marine, which they 
found their way century later. Two them are signed respectively 
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Villeneuves-Moreau and Salomon Sage, and two others, the bays Cotiari 
and Trincomali respectively, are referred letter, still preserved, written 
Francois Caron (who took part the enterprise) Colbert just before the 
squadron departed. The charts help elucidate some points the documents 
dealing with the episode. The last paper the volume, Charles 
Ronciére (who has since succeeded Cordier editor), discusses the earliest 
French hydrographical work Eastern waters, especially that the capable 
pilot Pierre Berthelot Honfleur, which recent research has thrown much 
new light. the early part the seventeenth century many French ships 
sailed for Eastern waters from the ports Brittany and Normandy, and the work 
the Normans—Beaulieu, Varin, Telier and others—was especially fruitful 
results for hydrography. Telier’s companions was this same Pierre 
Berthelot, who from the early age had actively pursued the vocation 
pilot the Eastern seas, during most the time Portuguese service. 
1634 took the habit Carmelite, under the name Frére Denis 
Nativité, but continued ply his trade, and 1638 died captivity Achin. 
According the notices him recorded his fellow-Carmelite Philippe 
Trés-Sainte Trinité was the author many nautical charts, much used 
sailors. Attention has lately been called the existence some these 
MS. Barreto Rezende, preserved the British Museum. They are nine 
number, dated 1635, and form detailed portolan the Eastern seas. Berthe- 
lot’s charts are superior most his time their originality and dependence 
direct surveys, and their isnew. much regretted 
that more have not come down us. 


Prof. 


learn with pleasure that Prof. Jovan who has long been known 
geographers for his important works the geography, history, and ethnology 
Serbia and the Balkan region general, has been appointed Rector 
the University Belgrade. wish him all success the uphill task 
reconstitution rendered necessary the particularly wanton destruction which 
all Serbian institutions suffered during the War. 


OBITUARY 


Field Marshal Sir Evelyn Wood, V.C., G.C.B., G.C.M.G. 


the death Field Marshal Sir Evelyn Wood the Royal Geographical 
Society has lost one its oldest and most distinguished Fellows. may 
not have taken very conspicuous part geography, but, from military 
point view, was intimately connected with the geography the World 
and had fought with the greatest gallantry and distinction 
continents. His eldest son, Colonel Evelyn Wood, writes, The Field 
Marshalihimself knew more geography than almost any one have ever met, 
and think there was hardly place the Imperial Gazetteer that could 
not have located.” 

His second son, Lieutenant-Colonel Charles Wood, C.M.G., adds, 
the Field Marshal every word thought which threw new light any subject 
issue had received the monthly the Royal Geographical 
Society, which some indication his interest.” 
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The writer, who was his A.D.C. thirty-six years ago, can testify his intense 
interest all that pertained the study geography—an interest which, 
during life exceeding the allotted span, maintained its vitality and keenness 
for the acquisition useful knowledge and information the very end. 

Born 1838, entered the Royal Navy 1852. Two years later was 
the Black Sea, landed with the Naval Brigade Balaclava, and served 
before Sevastopol. The following year was severely wounded the 
unsuccessful attack the June 1855 the Redan, and was then recom- 
mended for the Victoria Cross, being informed parade May 1855 that 
three crosses were given the Brigade would get one seven were applied 
for, six were eventually given, but the First Lord the Admiralty erased his 
name had left the Navy. Lord Lyons, speaking the Mansion House, 
February 1856, the whole history chivalry can find nothing 
finer than the conduct Captain Peel and his two one whom, Mr. 
Wood, when wounded, placed the scaling ladder against the walls 
the Redan.” 

1856 went Turkey with the 13th Light Dragoons, which had 
been gazetted September 1855, but contracted fever there and lay seriously 
ill Scutari for some months. his recovery was transferred 
October 1857 the 17th Light Dragoons and went India, where 
performed very gallant and distinguished service during the Indian Mutiny. 
commanded squadron the 3rd Bombay Cavalry Rajghur and 
Sindwaho, where attacked almost single-handed body rebels whom 
routed for this act intrepid bravery was eventually awarded the Victoria 
Cross. 1860 raised the 2nd Central India Horse. 

Towards the close 1860 returned England, went through the Staff 
College and was Staff Officer Ireland during the Fenian disturbances 
1866. was appointed Brigade Major Aldershot July 1866, and 
whilst quartered there studied Law and entered the Middle Temple. 
1867 married Lord Southwell’s sister, whom had family three sons 
and three daughters. 

1873 Brevet Lieutenant-Colonel, joined the Ashanti Expedition 
under Wolseley and raised and commanded Wood’s Regiment throughout 
the campaign. was wounded the battle Amoaful, but commanded 
his Battalion the capture Coomassie. For his services was promoted 
Brevet Colonel and made 

From 1874 1878 held succession Home appointments, but the 
latter year commanded column the suppression the Gaika rebellion 
South Africa and was mainly instrumental bringing this war close. 

commanded flying column the Zulu War with the rank Brigadier- 
General, and with 1800 men defeated over 23,000 Zulus April 1879, 
Kambula. also took important part the decisive battle Ulundi. 
The sum his achievements South Africa between 1878-1879 may 
reckoned the fact that was fourteen times mentioned despatches and 
was made K.C.B. 1880 accompanied the Empress Eugénie the 
scene the death Prince Louis Napoleon, who had been killed whilst 
reconnoitring Zululand. 

1881, the death Sir George Colley the fatal action Majuba 
Hill, succeeded the command the operations against the Boers, and, 
his position High Commissioner, was ordered the Government 
make terms with the Rebels. his action concluding peace became 
the victim severe criticism the part the British public, who were 
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ignorance the whole the facts, but, that spirit true soldierly 
discipline and unselfishness which dominated his character, bore the onus 
this undeserved attack without murmur. his return from South 
Africa resumed command Chatham, but July 1882 was selected 
Lord Wolseley command Division the Egyptian Expeditionary 
Force despatched deal with the Arabi Revolt. 

After the Battle Tel Kebir remained Egypt, and early 1883 
was appointed Sirdar the Egyptian Army. Whilst holding this appointment 
showed himself possessed exceptional powers organization, and 
once more demonstrated the wonderful capacity the Englishman for the 
command and training troops recruited from races which, without British 
assistance, would have remained unwarlike, but rapidly develop martial 
qualities mean order when inspired confidence their leader. 

the expedition under Wolseley for the relief Khartoum the Egyptian 
Army was employed mainly along the Nile, and Sir Evelyn, addition his 
duties Sirdar, also became the G.O.C. line communications over 
1500 miles length. the fall Khartoum and the death Gordon, 
succeeded Sir Redvers Buller Chief the Staff, and also was command 
the difficult operation withdrawing the troops across the Bayuda desert. 
His indefatigable labours during this long and trying campaign undermined 
his health necessitate his being invalided from the country June 1885, 
and the only reward had show for his work was clasp his Egyptian 
Medal. 

never served abroad again, but held series important Home 
appointments which included the command the Eastern District, the 
Aldershot Command, Quartermaster-General the Forces, Adjutant-General 
the Forces, and Commander-in-Chief the 2nd Army Corps. was 
promoted the rank Field Marshal during the tenure this last appointment, 
which held from October December 1904, when did much 
develop the training the modern army, the foundations which had 
already laid Aldershot. Though the age sixty-six his active Army 
career was practically ended, continued lead most useful and energetic 
life, his interest the Army never abated, and seldom missed attending 
the annual manceuvres. 


Major Chauncy Hugh Stigand, O.B.E. 


sad have record the death action such fine officer and 
geographer Major Stigand, who was killed about December 
the Sudan, between the Nile and the river Lau. was, the time 
his death, Governor the Upper Nile Province. was only forty-two. 
Those who knew him had doubt that man his splendid character would 


make his mark the line life that had chosen, for which was fitted 


few men are. His death brings home the heavy toll that our Protectorates 
take the lives administrators and soldiers. Men his stamp are much 
above the average courage, zeal, endurance, and many the fine qualities 
humanity, and glance career such Major Stigand’s will serve, 
necessary, satisfy that have every reason proud the lives and 
deeds the men who have built our tropical empire. 

was gazetted the Queen’s Own Royal West Kent Regiment 1899, 
and served Burma and Aden with his regiment, and then under the Foreign 
Office Special Service officer Colonel Eric Swayne’s first Somaliland 
Expedition was present the action Fardedden, and was 
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mentioned despatches. joined the King’s African Rifles 1902, and 
served with them British Central Africa, Zanzibar, Lamu, British East Africa, 
and and later worked the British East Africa Survey 1908. 
After returning England from his remarkable expedition from British East 
Africa Lake Rudolf and the Omo river through Abyssinia, was employed 
for short time the War Office. 

1910 was appointed the Egyptian Army, and his first task was 
take over the Lado Enclave from the Belgians. Subsequently Kajo Kaji was 
his headquarters the Sudan for several years, and 1916 was appointed 
Governor the Upper Nile Province, with his headquarters Mongalla. 
For time served officer charge the animal transport Colonel 
Kelly’s Darfur Expedition 1916. For his services the Sudan was 
awarded the Order the Nile and the O.B.E. 

was keen and reliable explorer and surveyor. One who knew him 
well Africa writes his prowess mighty hunter, skilled field naturalist, 
and tracker. had been tossed and gored rhinoceros, mauled 
lion, and almost trampled death wounded elephant. His tireless 
energy and perseverance were only equalled his thoroughness and high 
sense justice and duty. Racked with pain and fever, tormented veldt 
sores, and short food and sleep, nothing could turn him aside from the end 
view. Always cool and collected, fine physique and presence, was 
wonderful rifle shot. was keen student Arabic, Amharic, and native 
languages. number articles the and amongst 
his publications should mentioned Central African Game and its Spoor,’ 
collaboration with Mr. Lyell; Notes the Natives Nyasaland, 
etc.,’ Journal the Royal Anthropological Institute and Recon- 
naissance Savage ‘The Game British East Africa’; The 
Land ‘To Abyssinia through Unknown Land’; Hunting the 
Elephant Africa’; Administration Tropical Africa’; Dialect 
and two books collaboration with his wife, Black Tales for White 
Children’ and Tropical Cookery.’ 

The Society the poorer for the loss such distinguished Fellow. 


The last days the year brought news the death Major Stigand 
the hands the Dinka Tombe, Mongalla Province, South Sudan. This 
tribe being state rebellion, column was despatched deal with the 
matter. The force apparently got into difficulties, and Major White, accompanied 
Major Stigand (the latter being then his political capacity), were proceed- 
ing the disturbed area with reinforcements when they were ambuscaded 
the tribesmen and the two British officers were killed with considerable 
number native rank and file. 

The range his interests was wide, for addition his devotion wild 
game was indefatigable compiling notes the manners and customs 
the various native tribes with whom came contact was also good 
Swahili scholar, and one occasion spent some time Lamu and Mombasa 
order compile series comparative vocabularies the dialects this 
language, which varies considerably the 500 miles coastline which 
spoken. These excursions philology astonished most his friends. 

His wonderful faculty observation and his untiring industry noting 
down everything saw during his East African service resulted what many 
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the most succinct account the ancient history and the people British 
East Africa yet published. perhaps attempted too much, for one volume 
could hardly justice the subject, but attempted very well, and the 
work great interest. 

was one numerous band self-reliant Englishmen for whom 
distant and uncivilized frontier has fatal fascination, and who their best 
work where civilization and settlement are unknown. is, alas! too frequently 
the case that such men lose their lives disturbances with natives, who not 
realize the moment that they are killing their best friend. The sympathy 
all will with his widow, who times has shared his exile Central Africa 
and did much ameliorate the hardship his life that remote and none too 


Colonel Sir Coote Hedley asks publish the following addition his 
notice the January 

the obituary notice the late Major (Acting Lieut.-Colonel) Steel, 
published the January number the regret say that the 
account his services during the war was not quite accurate. would 
obliged therefore you would publish the following record 

Major Steel proceeded France early September 1914 and joined the 
35th Battery Soissons. the fighting the north and the 
battles Neuye Chapelle and Festubert, where was severely wounded. 
went home the autumn 1915 train new battery, with which went 
France April 1916. was dangerously wounded September 1916, 


and was hospital till May 1918. then went Mesopotamia command 
Field Artillery Brigade, and the end the year volunteered Siberia 
train Russian officers. 

During the war was twice mentioned despatches and was awarded the 
D.S.O. June 1915. Colonel Steel died Omsk October 1919, whilst 
serving with the British Military Mission Siberia. 


CORRESPONDENCE 
Southern Abyssinia. 


reference the paper read before the and the 
remarks Mr. Henry Balfour the Konso have the honour 
inform you that since then have revisited the Konso country. made careful 
inquiries and found that the wife deceased warrior was not killed and 
buried with her lord used the custom some other parts this 
country, but nature was allowed take its course, then when she died 
natural death her image was carved and erected the side her dead 
husband’s. have been able secure some typical examples images, 
which hope able send England shortly. 

After the paper officer asked what the lake below Lake 
Margherita was called. marked the map Chamo, but how 
obtained this name don’t know. The natives not call this any more than 
they call the upper lake Margharita. Both these lakes are called the same 
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the inhabitants, Abaya, which believe being literally translated means 
“Great The few people who inkabit the islands the lake call 
Bagade. They are called Hararo, and, funnily enough, not eat fish they are 
very fond hippopotamus. ARNOLD HODSON. 


British Consulate, Southern Abyssinia, January 1920. 


The nomenclature the string lakes South Abyssinia has long been 
source confusion, different names being given different travellers the same piece 
water, while the same name has been applied different lakes. The name Chamo 
was originally bestowed Bottégo (under the Italian form and the survivors 
his expedition, Vanutelli and Citerni, stated 217) that was the name 
ché danno Bisan-Abbaja” (Abaya some extent generic term, 
Mr. Hodson says). Some the variant names were mentioned the vol. 22, 
699, and still more are given Erlanger’s map the the Berlin 
Geographical Society, 1904, No. (see also vol. 23, Mr. Hodson’s 


MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 


Seventh Evening Meeting, February 1920.—The President the Chair. 
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NOTE. 
This map based upon Mr. prismatic compass traverse 
adjusted his astronomically determined positions, taken wiih 

sextant and artificial horizon, given the list below. 

The latitude Riyadh the mean meridian altitudes the sun 

Mr. Philby aud Capt. and altitudes Polaris observed 

Lieut. Colonel Pelly 1865, the greatest difference between them 

being 20". The latitude Abu and Dhruma are from 

meridian altitudes, all other latitudes are from meridian altitudes 

the moon. Mr. Philby’s latitude Riyadh sun meridian altitude 

meridian altitudes the moon were observed two 
cessive dates, and the mean result been accepted the difference 
between the two each case being about The lonyitudes depend 
upon chronometric differences from Riyadh, taking Colonel 
position 46° 41' 48" E.as the longitude that place. The local mean 
time and the watch were found sets and altitudes 
the sun. 
Heights are from aneroid readings, adjusted boiling-point 
and sea level the commencement and termination 
the expedition. 
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